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HYPA-MEDYA IZA COMIN 


An old question of psychologists is ‘Never mind what was taught, what was learned?’ 
Richard H Pickard is questioning the use of a coming technology. 


After reading the August issue of EXE there were a number of 
little thoughts and questions left in my mind and one big one. I 
thought: ‘at last Fortran 90 has got back to where FORTRAN IV was 
on the IBM 7094 (25 years ago) by bringing back variably dimen- 
sioned arrays in subroutines’. I asked myself how many investiga- 
tor’s questions I could answer satisfactorily about being a software 
engineer, I asked myself too; ‘is that really how COBOL’s PER- 
FORM works for paragraphs ... I can’t really remember’. I pondered 
on the stopping condition in the hash-based table-search routine - 
it seemed to need greater strength to help the method perform 
better than a serial search in the case where the sought item was 
not in the table. 

All these, and the other little thoughts were about the content of 
the articles; the authors had 
made me think about what 
they were saying. I still re- 
membered all these ques- 
tions the next day. In 
psychologists’ terms I had 
learned something, Anyway, 
I'd learned enough to recall 
the questions. 

Finally I asked myself 
what was the main point of 
Jules May’s piece on hyper- 
media? That was a bigger 
question. I was a bit rattled 
because all I could remem- 
ber the next day was the 
jazzy layout, coloured ar- 
rows, splodges of yellow high-lighter and something about Huxley 
(‘Brave New World’). I'll read the piece again in a minute but I'll 
do some surmising first. 

Perhaps it was making the point that hypermedia is expressly a 
form of entertainment; all it has to do is structure time for the 
occasional hour. It presents a target-less maze for its user to follow, 
and to see movies, listen to music or read a comic on the way 
through. Perhaps it was making the point that it is suited to being 
a reference library in which all cross-references are available to a 
user who is carrying out his or her own directed search. I didn’t 
feel that I had learned anything unless, perhaps, the very form of 
the article was making its point: the hypermedia technique is aimed 
at the passive user. It is very exciting but it seems that all you have 
to do is press buttons and watch. Will it increase further the 
mismatch between mental activity and physical activity that televi- 
sion has already started? 

(‘Seem’ doesn’t mean ‘is’; I suppose that a hypermedia user will 
be able to key in notes and paste any of the exciting material into 
them.) 
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Now I’ve read it again. It takes some practice doesn’t it? Japanese 
and US forces experiences show that the comic strip is one of the 
best methods of getting information across. That is a serial tech- 
nique. Even the most modern researcher has to walk about, talk to 
people and wade through irrelevant material. That too is a serial 
technique of sorts. The difference being that the comic strip 
method is used for teaching and the walk-about, talk-about 
method is used for learning. 

Now that I have read it again, what explicit message did I find? 
I found the content of the piece telling me that making a hyperme- 
dia database is a very complicated job indeed, that advertising 
copy-writers are good at getting messages across and that these clever 
people are very expensive. 

Never mind how well 
books, pictures and sound 
are scanned into mass storage 
and how clearly reproduced, 
how well are the abstracts 
written and are they attribut- 
able? My fear here is that the 
framework or linking materi- 
al will indeed be written by 
anonymous copy-writers, 
They and their publishers 
may have honourable inten- 
tions but every writer has a 
bias which clever presenta- 
tion and anonymity can hide. 

My hope is that these clever 
people will first sort out their 
objectives. They have to be clear as to whether they are providing 
teaching material or learning material. They must tell us who they 
are and what is their point of view. 

Youngsters will easily pick up this incoming technology but 
uncritically. Any wrinkly who is already scared of the keyboard or 
the mouse will never find out what there is to criticise. It is this very 
distinction which concerns me; I’m not worried about the form, I 
am worried about the content. 
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The articles which generated Richard H Pickard’s thoughts were 
by John Read, Darrel Ince, Christina Wheeler, Ray Jones and Jules 
May, his thanks to them for the stimulation. 


Richard bas programmed in FORTRAN since it was only II (and 
in some dozen other languages). He now applies DP technology to 
business problems as well as taking an active interest in the tech- 
nology itself. He can be contacted on 0525 61836. 
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First Fortran 90 Compiler 

The Numerical Algorithms Group Ltd 
(NAG) is the first compiler manufacturer 
to release a Fortan 90 compiler. The NAG 
Fortran 90 compiler is currently avail- 
able for the Sun 3, Apollo and Sun 4 
workstations. However, a version for the 
PC should be available shortly. Prices 
start at £600 (Sun 3 and Apollo ver- 
sions), For more information contact 
NAG on 0865 511245. 


XTree upgrade 
Version 2.5 of the popular XTreeGold 


disk management software is now avail- 
able. Features include improved speed 
and a graphics viewer that supports sev- 
eral file formats. A utility to produce 
self-extracting zip files is also bundled. 
XTreeGold V2.5 costs £110. Users of ver- 
sion 2.0 can upgrade for £15, or £31 for 
earlier versions. Contact Multinational 
Software on 0532 703233. 


Kangaroo Clipper 

Nantucket has announced a market- 
ing agreement with Matt Whelan En- 
terprises for the distribution of the 
Professional Compiler Kit for dBASE 
IV. Developed in Sydney, Australia, the 
kit consists of a custom header file that 
maps to dBASE IV commands, a li- 
brary of Clipper user defined functions 
and a preprocessor. This last compo- 
nent scans a dBASE IV program and 
constructs a batch file to compile and 
link with Clipper 5.0. dBASE IV is not 
required although a copy of Clipper 
5.0 obviously is. Price and distribution 
arrangements will be announced 
when the product ships, during the 
Sirst week of January 1992. 


Neural Network Conference 

The Institution of Electrical Engineers 
(IEE) has organised the second interna- 
tional conference on Artificial Neural 
Networks. This will be held in Bourne- 
mouth on the 18-20 November 1991. For 
more information contact the IEE Con- 
ference services on 071 2401871 ext 
222, 


Eiffel Interest Group 

The Eiffel Interest Group was launched 
on the 20th September to promote the use 
of Eiffel and provide Eiffel programmers 
with a forum where views and knowl- 
edge could be exchanged. It will hold 
regular meetings and seminars, and 
there will be a quarterly news letter. The 
first meeting, scheduled for the middle of 
December, will feature Dr Betrand 
Meyer (creator of the Eiffel Language). 
For more information contact Caroline 
Browne on 081 7801088. 
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template could be used: 


AT&T C++ V3.0 


Unix Systems Laboratories has released the C++ Language System V3.0 which 
features the first complete implementation of Stroustrup’s t emp 1at es. This provides 
the programmer with the ability to declare generic template classes without the 
need for macros or to fool around with void * pointers. It enables the compiler to 
perform type-checking on these container classes. The code below illustrates how a 


template<class Typ> 
class stack 
{ 


Typ *p 
stack(int Size) 


{ p = new Typ(Size]; } 


void £() 

{ 
// Declare stack of 
// 20 integers. 
stack<int> sp(20); 


templates may also be used to enable the compiler to generate type-specific versions 
of generic functions (such asa template for the qsort function), Since AT&T's C++ compiler 
is the model on which all other C++ compilers are based, we should soon be seeing 
companies like Borland and Zortech shipping C++ compilers that support templates. For 
more information contact Unix System Laboratories Europe on 081 567 7711. 


MS Developers’ Conference 


Times are certainly changing. At the Micro- 
soft Windows developers’ conference on the 
7th - 9th October, Microsoft revealed that it 
would be shipping its long awaited C++ 
compiler (C V7.0) in the first quarter of 
1992. The specification looks impressive. 
There will be four versions of the compiler 
- 16/32 bit DOS, 16/32 bit OS/2 compiler, 
16/32 bit Windows and 32 bit MIPS RISC 
versions and these will support cross-com- 
pilation from 80x86 to MIPs and vice-versa. 
The documentation that will go with-all of 
this is on par with AT&T’s Unix - there’s to 
be over 8000 pages of it! There will be 
several possible code optimisation settings 
including one that generates Packed Code 
(P-Code enables the size of specified func- 
tions to be reduced by up to 40% - it was 
used in Excel to make the DOS version run 
ina 1 MB machine). Microsoft will also be 
providing application frameworks such as 
GUI class libraries for Windows, although, to 
begin with, only foundation classes will be 
shipped with the compiler. 
To complement C V7.0, Microsoft will be 
offering several new programming tools, 
including a Source Code Control System 
and CodeView for C++ (CodeView V4.0). 
There will also be a language independent 
GUI designer called MSComposer which 
will enable programmers to design the be- 
haviour and appearance of their Windows 
GUI in a similar way to how Visual Basic 
works today. Microsoft will also be offering 
the Windows Automated Test Tool (WATT) 
which will automate the process of testing the 
user interface in a Windows application. 

Microsoft also gave a sneak preview of 
Windows NT (a 32 bit version of Windows 


running on a 486 machine with 16 MB o 
memory). In addition to being a 32 bit oper- 
ating system that can run on 386/486 PCs 
and MIPS RISC machines, Windows NT also 
supports fully pre-emptive multi-tasking 
(like OS/2), NT will also be able to take ful 
advantage of multi-processor systems or, as 
Paul Maritz (Microsoft's Vice President for 
High-End systems) put it, ‘...a uniprocessor 
is the special case. It just happens to be a 
multi-processor machine with a single pro- 
cessor in it!’ NT will support several file 
systems including DOS’s FCB, OS/2’s HPFS 
and its own file system. NT will hit the 
streets in 1993, says Microsoft. 


Virtual reality library 


WorldToolKit, from US company Sense8, 
is a library of over 100 C routines intended 
to ease the development of real time 3D 
simulations. Unlike most other VR systems, 
itis designed to run under DOS on standard 
386 and 486-based PCs. 3D models are 
automatically imported from popular CAD 
file formats (such as DXF and STL) and 
rendered in real time. Objects can then be 
manipulated within models and animated 
in choreographed sequences. Lights may 
be added and surfaces textured to your 
heart’s content. A whole range of VR input 
devices with exotic names are supported - 
the Polhemus 3Space, Ascension Bird, Spa- 
tial Systems Spaceball, CiS Geometry Ball, 
VPL DataGlove, Virtex CyberGlove - along 
with the humble mouse. The library is 
aimed primarily at developers of systems 
for architects and interior designers. 

Prices of WorldToolKit start at £4,000. It 
is distributed in the UK by Virtual Presence 
Ltd who can be contacted on 071 2539699. 
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Object-Oriented Rose 

Rational Rose is a new graphical ana- 
lysis and design tool that supports object- 
oriented methodologies. It provides 
language independent analysis and de- 
sign for the IBM RS/6000 and Sun Sparc- 
station workstations. It can also be used 
from any X Window terminal that is 
running Motif or Open Look. Rose in- 
cludes an object-oriented database and 
desktop publishing package, although Ra- 
tional does provide a set of interfaces to 
enable integration with third-party soft- 
ware. Rose costs $3,995 and is distributed 
by Rational on 0101 408 4963692. 


Unicom Seminars 

Unicom has arranged four seminars at 
the Heathrow Park Hotel between 2-5 
December 1991. There will be several 
speakers at the seminars including Pro- 
Jessor Darrel Ince (a regular .EXE con- 
tributor). Readers of EXE and Software 
Management will be entitled to a 10% 
discount on the fee for each seminar they 
wish to attend, so there's no excuse for 
not going. For details, phone Julia 
Valentine on 0895 256484. 


Latest Clipper Library 

Tools II is a new version of Nantucket’s 
extension library for Clipper. It provides 
over 550 functions covering several ca- 
tegories including networks, mathemati- 
cal calculation and windowing 
functions. Tools IT costs £250 and is avail- 
able from Nantucket UK Ltd on 0707 
3730600, 


Floppy Sony 

A new standard in floppy disk drives 
looks nearer with Sony’s release of what 
it’s claiming to be ‘the world’s first 4 MB 
unit’, providing 2.88 MB formatted ca- 
pacity (but doesn't the NeXT machine 
already have one?). Samples of both the 
3.5in drive and media are currently 
being made available to OEMs, VARs 
and systems integrators. The MP-F40W is 
fully compatible with Sony's existing 
generation of 1 MB and 2 MB floppy drives 
and still comes in thesame 1" high outline. 


PenForms 

New from Victor Technologies comes 
PenForms, a simple low-cost forms cre- 
ation tool for its GRiD Pen-PC handheld 
computer. Screen layouts are first de- 
signed on a desktop PC and then loaded 
onto the Pen-PC for use in the field. The 
product can be used as the basis for 
software development for the GRiD ma- 
chine. PenForms costs £195 for the de- 
sktop PC version and £95 for each 
Pen-PC. For more info, ring Victor Tech- 
nologies on 0494 461600. 


Relational Windows 


After its first public outing at the Business 
Computing Show in September, Window- 
Base from Software Products International is 
now shipping. The product is a relational 
database management system for Windows 3 
with full SQL and DDE support. A graphical 
forms designer is included, plus facilities to 
view and update data through reports and 
tables. A developers’ kit for C and C++ (with 
class libraries) should be available before the 
end of the year. Support for Microsoft SQL 
Server and gateways to (BASE, B-Trieve and 
Paradox file formats are also planned. 

WindowBase retails at &395 and can be 
purchased from Software Products Interna- 
tional tel: 0734 844081. 


Feature-Packed Vines 


Banyan Systems has released the latest 
version of its network operating system 
(Vines V5.0) which now provides support 
for several different filing systems on the 
same network, including support for the 
Macintosh, DOS, Windows and OS/2. A 
new network print service increases control 
over jobs in the print queue and offers 
enhanced status information. In addition, 
Banyan has provided two new products for 
the Apple Macintosh. Vines Options enable 
an unlimited number of Macintosh clients 
to be connected transparently to a Vines 
network. Vines Mail allows Macintosh users 
to gain access to electronic mail. Vines V5.0 
costs &6,050 (unlimited), Vines Options 
costs £1,675 and Vines Mail costs £775, For 
more information contact Banyan Systems 
on 0293 612284. 


dBATE Seminar 


Responding to anxiety in the market- 
place, the dBASE User Group is organising 
a seminar entitled ‘The future of the 
ABASE/xBASE language’. Speakers will be 
George Fletcher (MD - Nantucket UK), 
Mark Daeche (European Business Manager 
- Fox Software), Peter Reiks (Database Pro- 
duct Manager - Borland UK) and Kathy 
Lang (Mayflower Computing Consultants). 
Sparks may fly. 

The seminar will take place on Wednes- 
day 4 December, 1991 at the New Con- 
naught Rooms, Covent Garden, London 
WC2. Cost (including lunch) is £40 for 
members and £60 for non-members, Con- 
tact Ann Boreham on 0256 768646 for fur- 
ther details. 


Flat compilers 


Silicon Valley Software (SVS) has intro- 
duced a new set of low-cost development 
packages called the SVS C? Code Construc- 
tion Series. They include ANSI C, FORTRAN 
77 and Pascal compilers for 32-bit code 
development, along with complete sym- 
bolic, source-level debugger, DOS exten- 
der, virtual memory manager, applications 
libraries (Microsoft C etc) and other tools. 
Each is compatible with DOS and Windows 
and includes support for a true 32-bit flat 
memory model and DPMI 1.0. 

The compilers have already been re- 
leased in the States and should be available 
here at the end of the year. Prices will start 
at around £220 for the C compiler package. 
System Science distributes SVS products in 
the UK, tel: 071 8331022. 


LAN Man 2.1 


At a recent Microsoft press briefing, there was a lot of excitement (mainly on the 
part of the Microsoft personnel) about the new LAN Manager 2.1 announcement. The 
company is pushing hard for its network operating system to be seen as a superior 
alternative to Novell’s NetWare in the client-server market. Major new features include 
enhanced Windows connectivity, NetWare connectivity and TCP/IP support. A 
hardware-independent version of OS/2 1.31, optimised for the server, is also included 
in the box. In addition, a number of new products based on LAN Man 2.1 will be 
available. These are a Remote Access Service (for dialling in to a LAN Man network), 
Services for Macintosh; a toolkit for Visual Basic and a bag of TCP/IP utilities. 

Microsoft is now also shipping LAN Manager 2.0 for UNIX systems to its OEMs, and 
DEC has firmly committed to basing its Pathworks product on LAN Manager. Phil 
Buggins, Microsoft UK’s Network Business manager, stated that future versions of 
LAN Manager would certainly support OS/2 V2.0 as a client operating system, 
cautiously adding ‘and as a server platform when it is stable’. Support for OS/2 1.x 
servers will continue, although Microsoft will obviously be keen to migrate OS/2 users 
to Windows NT when it finally emerges. 

LAN Manager version 2.1 should be in the shops for Christmas and will come with 
anew pricing scheme. Minimum price for a 1-10 user pack (bundled with OS/2 1.31) 
will be £1,595. An upgrade from version 2.0 will cost £375 or £1,195 for a global 
upgrade. Various LAN Manager add-ons will be priced as follows: Services for 
Macintosh - £795; Remote Access Service - 1,595; TCP/IP Utilities - £150; Toolkit for 
Visual Basic - £99; 3Com Upgrade Toolkit - £125. Microsoft is on 0734 500741. 
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IN HARD TIMES, 
YOU CAN’T AFFORD 
TO GO SOFT. 


In a tough market, everybody has to work harder. And 


that goes for your computer, too. 

DR DOS 6.0 revolutionises the way in 
which data is stored on your 
hard disk, 


effectively 
doubling its 

capacity. (A hefty 
benefit, this — the cost 


and inconvenience of 


Feature Comparison. i} 
DOS5.0 | DRDOS6O 
Full DOS application support v 
Up to 627kb memory on i386 & i486 - 
Up to 621kb memory on 286 - 
Up to 612kb memory on 8088/86 - 
Up to double hard disk capacity - 
Read & write disk cache = 
Disk optimiser - 
Preloadable task switcher = 
On-line hypertext user manual = 
Password security system - 
PC-to-PC file transfer utility - 


NISNISISEST SISSIES SS 


upgrading your hard disk doesn’t bear thinking about.) 
Furthermore, the best disk caching on the market 
will speed up your computer’s performance by up to five 
times. It’s particularly effective with Windows, by the way. 
DR DOS 6.0 promotes better performance, too, by 
reorganising the data on your hard disk, so that it’s more 


rapidly accessible. 


Add the last word in memory managers, 
which frees up to 627Kb of RAM to run your 
software and which really comes into its own when a 
network is loaded. (Incidentally, we’ve extended this feature 
to all PCs, so that XT and 286 users can now reap the 
benefits of extra memory.) 

Add a powerful task-switcher, which allows the user 
not only to switch between applications, but to cut and paste 
data between them. 

Add a supremely-friendly graphical interface, a water- 
tight security system and a useful file transfer facility, and 
what have you got? 


A DOS that offers true 7 + 
DR DOS 6.0 


op nal 


compatibility with all DOS 
software — and saves you 
money and time while it 
wrings the last ounce 
of perform- 
ance from 
your 
computer. 
At a RRP of 
only £79, you should take a 
long, hard look at DR DOS 
6.0, Frankly, you’d be soft 


not to. 


DR DOS 6.0. 
A HARDER 
TASKMASTER. 


To find out the full facts about DR DOS 6.0 attach your business card or complete the following:- 


NAME: ADDRESS: 


DS6/EXE/1 


COMPANY: 


Tama business user dealer 0 =MISO_ other O 


Please return to: Customer Service, FREEPOST, Digital Research (UK) Ltd, Oxford House, Oxford St., Newbury, Berks, RG13 1BR. 


Tel: 0635 35304 Fax: 0635 35834 


TELEPHONE: 


Digital Research 


WE MAKE COMPUTERS WORK 


Digital Research, the Digital Research logo, and DR DOS are trademarks or registered trademarks of Digital Research Inc. Windows is a trademark of Microsoft Corporation. © 1991 Digital Research Inc. All rights reserved. 
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Debug Windows at the systems level! 


Soft-ICE/W takes you inside Windows! Debug and explore with 
power and flexibility not found in any other Windows debugger! 


Soft-ICE/W allows you to debug at the systems or applications Ss CodeView for 
level or simply learn the inner workings of Windows. Windows users 
e Debug VxD's, drivers and interrupt routines at source level See what you're debugging 
e Debug interactions between DOS T&SR's and Windows Apps without flash 
e Debug programs in DOS boxes CV/1 version 2.0 runs CodeView in a 
e Display valuable system information graphics window letting you see 
(from the total memory occupied by a Windows application, to the | CodeView and the program screen 
complex internal structures of Windows) at the same time. If you're spending 


more than 10 minutes a day in your 


Soff-ICE/W uses the 386/486 architecture to provide break point | Sve” you should be using Cv/1. 


capabilities that normally require external hardware. Nu-Mega, e Runs CodeView on any monitor that 
which pioneered this technology with the introduction of its supports Windows, ~ 
award winning Soft/ICE for DOS, now gives Windows program- © No more “Flip-Swap-Flash”, 
mers the same debugging power... and still at a software price. Step through code without the 
annoying flash. 

Own the debugger that combines the best “view” of Windows Small Window Mode shrinks the 
internals with the most powerful break points of any software debugging window to a few lines 
debugger. of source. 

Soft-ICE/W . . . Only °386 CV/1 v2.0... $129 


RISK = NULL 


cal:(603) 889-2386 & 
AY 
FAx:(603) 889-1135 Nu-Mega MONEY-BACK GUARANTEE 


P.O, Box 7780 
Nashua, NH 03060-7780 U.S.A. TECHNOLOGIES INC 


MICROSOFT WINDOWS |S A REGISTERED TRADEMARK OF MICROSOFT CORP. _Soft-ICE/W AND CV/1 ARE TRADEMARKS OF NU-MEGA TECHNOLOGIES, INC. 
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SVR4 operating system, 


Unifying UNIX 

UNIX developers must be breathing a sigh of relief at the announcement of an 
agreement between members of the Advanced Computing Environment (ACE) 
initiative and UNIX System Laboratories (USL) on a common set of APIs for the ACE 
UNIX environment. The agreement enables systems based on the Open Software 
Foundation’s OSF/1 operating system or USL’s UNIX System V, Release 4 (SVR4) to 
provide a common set of source-compatible application interfaces, allowing devel- 
pers to write applications that will run on all ACE UNIX platforms. 

The announcement represents a major step forward in resolving the battle between 
OSE/1 and SVR4 based UNIX systems, As part of this effort, USL has announced that 
it is joining the ACE initiative and will ensure that its ACE SVR4-based product family 
supports the same set of interfaces that include OSF’s Application Environment 
Specification (AES), Motif GUI and Distributed Computing Environment (DCE). 

The ACE initiative, founded by Compaq, DEC, Microsoft, MIPS and SCO in April of 
this year, is designed to create a new industry standard Advanced Computing 
Environment encompassing computing platforms based on either of two micropro- 
cessor families (the MIPS RISC R3000/R4000 and Intel x86). Since then, there has been 
friction with UNIX System Laboratories, a subsidiary of AT&T, over its own standard 


Extensive Comms Library 


Greenleaf’s CommLib Level 2 V3.2 pro- 
vides several new additions to the CommLib 
asynchronous communication library. There 
is nowa total of 12 device drivers and support 
for XMODEM, YMODEM, ZMODEM, Kermit 
and ASCII file transfer protocols. In addition, 
Commlib features several handshaking 
protocols including XON/XOFF, RTS/CTS 
and DTR/DSR. Enhancements have also been 
made to Kermit, which now has the ability to 
use data compression selectively. Drivers 
have been provided for both the Phar-Lap 286 
Dos-Extender and the Rational Systems 
DOS/16M extender. CommLib V3.2 costs 
$359 (including complete source code and 
free technical support) and supports several 
compilers including Borland C++, Microsoft 
C, Watcom C and Zortech C++. Greenleaf can 
be contacted on 0101 214 2482561, 


New Embedded DOS 


Great Western Instruments Ltd has begun 
shipping a new ROMable version of DOS for 
real time applications called Embedded DOS 
which is claimed to be compatible with 
MSDOS 3.1 and adds multi-tasking. Features 
for multi-tasking support include Lighweight 
Threads (which reduce the overhead of com- 
pletely saving a task’s context by storing mini- 
mal information) and Semaphores. It is able 
to take full advantage of multi-processor sys- 
tems (like Compaq’s SystemPro) by providing 
a Lock mechanism for controlling access to 
shared memory. Embedded DOS’s File Sys- 
tem Driver Interface enables several file sys- 
tems to be added. The entire kernel takes up 
less than 40 KB of memory and can be linked 
directly with application code to form a 
bound application. All of Embedded DOS’s 
features are fully supported when running on 
a PC, enabling developers to use a PC for 


testing and debugging. A Developer's Kit, 
which includes source code for COM- 
MAND,COM and device drivers, is avail- 
able for £455. For more information contact 
Great Western Instruments on 0761 4521106. 


Trail Blaiser 


Boston-based Blaise Computing Inc has 
enhanced its family of GUI development 
products with the release of several up- 
grades and a new set of custom controls for 
Windows 3. The Windows Control Palette 
isa collection of custom control classes and 
associated functions that provide improved 
interface objects in much the same way as 
Borland’s ObjectWindows (see elsewhere 
in this issue), Packaged as a DLL, the pro- 
is compatible with C, C++, Turbo Pas- 
cal, Visual Basic and Actor. 

Version 2.1 of the company's Win++ GUI 
class library for Windows (EXE August 91) 
is also now available. The release incorpor- 
ates over 30 new C++ classes, including full 
DDEML support. In addition, support for 
C++ has been added in version 2.0 of 
Blaise’s Turbo Vision Development Tool- 
kit. The product is a set of utilities and a 
class library designed for use with Bor- 
land’s Turbo Vision. Included are a re- 
source editor, a utility to convert Turbo 
Vision resources into Windows resource 
script files and class libraries that extend 
Turbo Vision’s capabilities. 

The Windows Control Palette comes with 
source code and costs $149. Wint++ V2.1 is 
priced at $249 and also includes source and 
examples. The Turbo Vision Development 
Toolkit (TVDT) V2.0 costs $149, Blaise can 
be contacted on 010 1 5105405441, TVDT 
and the Windows Control Palette had not 
reached UK distributors at the time of writ- 
ing. Grey Matter (tel 0364 53499 ) quoted us 
£160 for Wint+. 


Panel Plus for Windows 

Roundhill Computer Systems will be re- 
leasing version 2.2 of its Panel Plus IT 
screen manager library in December 
'91. Several new features have been 
added including support for Windows. 
Existing Panel Plus applications only 
have to be recompiled in order to run 
under Windows. The Panel Plus facility 
Jor loading screen layouts at run-time 
can now be accomplished by loading 
them from the application's resource 
data. The library is supplied as a DLL 
and will cost £285. For more informa- 
tion, Roundbill Computers can be con- 
tacted on 0672 84535. 


Novell Net-Guard 

Net-Guard is a new product from Air- 
tech Computer Security which provides 
the System Administrator with a single 
tool for guarding Novell networks 
against misuse. A network workstation 
can be prevented from making local 
copies of certain files and its printer and 
comms ports can be disabled in order to 
prevent output to any destination, All of 
this can be done from the System Admin- 
istrator’s own PC. In addition, it also 
keeps a Log File of all transactions on the 
network, and this can be used to provide 
evidence of malicious practices. Net- 
Guard costs £1750 for a ten workstation 
licence. For more information contact 
Airtech Computer Security on 0844 
201800. 


Pocket-sized ISDN 
Wimbledon-based communications 
specialist, Dataflex Design, is now ship- 
ping its battery-powered ISDN adaptor 
Jor BT’s new integrated services digital 
network (ISDN-2) service. Smaller than 
a Sony Walkman, the Pocket ISDN adap- 
tor complies with the BINR191 Basic 
Rate Interface standard and is fully 
BABT approved. It uses the standard 
Hayes AT commands for call set-up and 
progression. The Pocket ISDN Adaptor is 
priced at £595. Dataflex is on 081 
5436417. 


Whoops! 

There were a few misprints in our Oc- 
tober issue. First, the Software Training 
Guide issued in last month’s copy of 
.EXE has an error: for courses where the 
host company is listed as ICTL, the con- 
tact is Sally Pocock at ICL Training Ser- 
vices, ICL Training, Beaumont, Burfield 
Road, Old Windsor, Berks SL4 2JP, Tel 
0753 851483 or 0753 841 775. Second, 
the correct telephone number for Mar- 
scot Ltd (News, page 6 - ‘Hard Disk Pro- 
tection’) is 0383 416 098. Sorry! 
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Letters 


Letters 


We welcome short letters on any subject that is relevant to software development. Please write to 
The Editor, .EXE Magazine, 10 Barley Mow Passage, Chiswick, London W4 4PH. Unless your letter is 
marked ‘Not for Publication’, it will be considered for inclusion on this page. 


More trouble 


Sir, 

Iread with interest the article ‘The trouble 
with getchar ()’ (EXE October ’91). 
Working example programs are often the 
best way of getting to grips with the esoteri- 
ca of UNIX. However, I must point out a 
couple of problems with the program. 

The first concerns the use of the nap () 
function. nap () is a Xenix extension to 
UNIX, and is not available on many UNIX 
versions. In fact, it is a major limitation of 
some UNIX variants, including System V.2, 
that there is no portable way of waiting for 
less than a second, Some UNIX versions 
(including most Berkeley derivatives), sup- 
port calls based on struct timeval, 
which allow short waits via the se- 
lect () call, while most recent versions 
of System V support the poll () com- 
mand, which can be used to delay for n 
milliseconds as follows: 


anit. any 

poll (&x,0,n); 
The other important point is that the ter- 
minal handling, described in set raw () 
etc, is System V specific and will not work 
on Berkeley UNIX at all. 
Finally, there is a more elegant way of 
achieving the result required of the 
cready () function. Rather than using 
nap and O_NDELAY, just use ioct1 to 
setmin=0,time =1, after which read 
will return after 1/20 second with either 0 
or 1 chars, just as required. This may be 
the alternative which was rejected in the 
article because of debugging problems; but 
if that’s the case, all 1 can suggest is a change 
of debugger. I use SCO UNIX/gdb and have 
no problems. 


Gary Bilkus 
London 


10 axe Magazine, Vol 6, Issue 6, November 1991 


Case for CASE 


Sir 

Brad Cox (EXE October ’91) has been 
misled if he thinks CASE tools are ‘all 
oriented towards churning the code out; 
about implementing, not specifying’. 
Properly used, CASE tools address all stages 
of the development process; particularly 
the often neglected analysis phase. It is a 
central feature of many structured methods 
(for example Ward/Mellor) that system de- 
velopment should commence with the pro- 
duction ofan implementation-independent 
essential model, which describes what the 
system should do, not how, Good CASE 
tools (I use Westmount) support this mod- 
elling process. 

Brad also claims that ‘we have no tech- 
nologies for doing [specification] today’. 
Formal specification may not yet be widely 
applied in industry, however he should be 
aware that several well-tried specification 
methods exist. The popular ‘2’ specification 
language, based on simple mathematics, 
could easily be used to specify Brad’s stack 
example in an implementation inde- 
pendent manner. 


Colin Rutland 
Hidestamp Ltd 
Macclesfield 


Quarterdeck Speaks 


Sir, 

Quarterdeck software creates great pas- 
sion amongst its followers (see Letters, .EXE 
Oct 91) because it contains so much that is 
not apparent from our US devised adverts 
and sales literature. Users who get into the 
product keep on stumbling over fabulous 
‘unpromoted” features - like Scripts - and 
can become quite boring as they try to 
evangelise their colleagues. 

If you were a DESQview aficionado, you 
would not have bothered to ask for com- 


ments on the ‘phenomenon’, it would be 
self-apparent. 

Once the working way of life has become 
wrapped around DESQview, it’s impossible 
to change. DESQview users create friction in 
certain programming circles by being ready 
to rubbish Windows for failing to match the 
speed, performance and general combina- 
tion of simplicity and ‘customisation’, 

The reason your ‘programmers’ may not 
enjoy DESQview is that it is one of the more 
tiresome arbiters of IBM compatibility and 
the behaviour of software. It will tend to 
spoil their memory violations and other 
naughty practices. So the rigidity of OS/2 
rules may suit lazy programmers seeking a 
little discipline to save themselves from 
their own bad habits. 

We go to great lengths to publish our 
own rules for making the most of DESQ- 
view in the form of API manuals, but mostly 
we are expected to run ordinary DOS ap- 
plications. In the US, the influence of 
DESQview means that Quarterdeck spends 
a good deal of time working with software 
developers on issues of multitasking and 
memory management. DESQview isn’t 
treated as some sort of imposition, but pro- 
grammers use the product and Quarter- 
deck’s expertise to help them make the 
most of their effort. 

The latest versions of both DESQview 
and QEMM offer yet more to the operator 
of the genuinely 100% compatible PC, in- 
cluding the unexpected ‘stealth’ feature that 
allows ROM address space to be used for 
High RAM. This is real smoke and mirrors 
technology at the extremity of system de- 
sign, and not surprisingly can identify in- 
compatible systems quite readily. 

So if you have one of those clones that 
cannot use all the features that are available 
to 100% compatible users, then the answer 
- however much you may not want to hear 
it - just may be that your system is not 100% 
IBM compatible. 


8-64 Intelligent RS232 Ports for 
UNIX, XENIX, OS/2, 
DOS, CDOS, MDOS 

%* Easy to Install 
% High Performance 
* Proven Reliability 


Call SCL on 0737 762200 
or Fax 0737 768472 
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STOP 


SOFTWARE 
PIRACY 


Totally Protects MSDOS i 
Programs from Piracy, Illicit *., 
Copying and Unauthorised Use 


Easy to use - No Programming - Software Only System 
Versatile & Transparent, runs on all 3.5"/5.25" LD/HD Formats 
Use ZipitUP on your PC, PC Disk Autoloader 
or you can bulk duplicate 


Stop it happening to Your Software - Contact us NOW!!! 
Tel: (0865) 842224 Fax: (0865) 841507 


THE 


data 


BUSINE 


3 Banksi 


Experts in Data Resources 
Kidlington, Oxford O: 
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JPI 


tne compiler people 


Imagine a powerful integrated development environment 
common to whichever languages you choose, capable of 
supporting DOS, Windows or OS/2 development embodying 
the latest in OOP technology — it’s called TopSpeed from JPI. 
Its modular architecture opens up new realms of choice—simply 
slot-in languages, source libraries, and toolkits to build a 
development system that meets your needs. No redundant 
components — what you want is what you get! 


TopSpeed Environment - Multi-window editor, 

powerful Project system, Hypertext help (environment, all 
languages and library), debugger, syntax checker, menu or 
command line driven, EMS support, pop-up calc, 


plus. . . plus . DOS or Os/2 [i 


TopSpeed TechKit — For power programming. Supports 
DOS DLLs, post mortem debugging, advanced overlay 

manager, TopSpeed assembler, . EXE file compressor, .OBJ 
file disassembler. Windows 3 resource en cE £59 | 


. Windows 3 run-time libraries, plus. . . plus. 


TopSpeed C++ -makes C+ + lean and mean Unique toJPI 
—TopSpeed C is the only true AT&T 2.1 C++. 

TopSpeed C++ gives you SmartMethod® Linking which 
eliminates unreferenced classes, methods and even virtual 
methods ~a real breakthrough for OOP programming. 
Includes short based pointers, concurrent tasking — gpapepe 
even with DOS, plus... plus. . . DOS or OS/2 | £59 | 


Rogue C++ Class Library £59 DOS or OS/2 


TopSpeed C — the standard is enhanced. The only ANSI 
certified C. Generates compact high quality code for DOS, 
OS/2.and Windows 3, Includes run-time error checking, 
multi-threading, mixed memory models, links to 
C++, Modula-2 and Pascal, plus... —posoros/2 


TopSpeed Modula-2 - the world leading implementation 
of Modula-2. This strongly typed and highly structured 
language includes type safe conversion between objects, OOP 
extensions with true multiple inheritance, virtual 

pointers, based pointers, links to C, C++ and 


Pascal, plus . . . DOS or OS/2 Ex 


TopSpeed Pascal — the next generation, Power-up your 
Pascal, convert to TopSpeed, then tune it up with the hottest 
compiler for DOS, Extended Dos, OS/2, or Windows. ISO 
7185 conformant, Turbo to TopSpeed converter, ISO 
conformant arrays, dynamic strings, separate 

compilation units, OOP extensions plus much 


| £59 | 
more... DOS or OS/2 Tim 


Library Source Kits available in all languages £59 


TopSpeed DOS Extender 

Power-up your programming with JPI's own DOS Extender toolkit. Blast the 640K 
DOS barrier and supercharge your applications. Built-in disk based virtual memory 
management system for code and data, mutti-tasking support using OS/2-like 
threads and a pre-emptive scheduler, OS/2 format DLLs supported, automatically 
loaded and unloaded on demand, plus . . . Royalty free. Full source code available. 


"Call JPI on (0234) 267500 now for your free copy of the 
TopSpeed 1991 Compiler Catalogue 


TopSpeed products are available from: 
GreyMatter 0364-53499 - System Science 071-833-1022 
RTA 081-833-1022 


JPI 


3 The Mansards, Tavistock Street, Bedford MK40 2RX 
Fax: (0234) 217094 
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SURPRISE 
PACKAGE 


With Borland’s new Turbo Pascal for 
Windows® you can develop professional-looking 
Windows applications quickly, and easily, even if 
you’ve never programmed for Windows before. 


Surprisingly Fast 
Turbo Pascal for Windows includes Borland’s 
new Object Windows® application framework free! 
So, you can now develop Windows applications fast 
because pre-defined objects for windows, menus, 
dialogs, controls and more are already provided. 


Surprisingly Easy 
Turbo Pascal makes programming Windows 
applications easy because it incorporates a 
Windows Integrated Development Environment. 
And with the Whitewater Resource Toolkit® to give 
you a head start, you’ve got everything you need to 
easily create Windows programs. 


Surprisingly Good Value 


Because Turbo Pascal for Windows has 
everything you need to develop powerful Windows 
applications it’s unnecessary to buy the Microsoft 
Windows Software Development Kit (SDK)® 

In fact, for only £149.95 (plus VAT) Turbo 
Pascal for Windows gives you surprisingly more and 
costs a lot less than other Windows development 
systems. 

To existing Borland language users we’re 
offering a number of great upgrade deals. For 
more information call 0800 378880 now or contact 
your regular Borland dealer. He'll be anything but 
surprised to hear from you. 


BORLAND 
SOFTWARE 
KNOW HOW 


Borland International (UK) Ltd. 
8 Pavilions, Ruscombe Business Park, Twyford, 


Berkshire RG10 9NN. CIRCLE NO. 253 


THE WORLD'S STANDARD PASCAL COMPILER 
NOW FOR WINDOWS 


TURBO PASCAL 
FORWINDOWS 


BORLAND 
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From the makers of Borland C++ 
Turbo C++.® Turbo Pascal.® Paradox® 
Quattro Pro® ObjectVision® and Sidekick® 


| Please send me the FREE Turbo Pascal for Windows 1 
| Information Package. 
| NAME: 
COMPANY: 
ADDRESS: 


POSTCODE: TEL: 
Icurrently program in Pascal Basic 
Iam a Borland Language user [] 


| International (UK) Ltd, FREEPOST RG1571, Twyford, Berkshire ! 
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Now that DOS 5 has accepted the validity 
of ‘high RAM’ it’s a good thing that there is 
such a product as QEMN6G that conclusively 
flushes out the marginal systems and will 
hopefully encourage OEMs who have ex- 
cused themselves and their BIOS in the past 
by suggesting that anything above 640 KB 
was not the users’ business anyway. 

In fact, if I was IBM - and any supplier of 
software for ‘IBM Compatibles’ - I would do 
my damnedest to see that QEMM6 became 
a de facto standard for all PC users so it 
could find out clone makers who are not 
100% compatible. There are a couple of big 
European OEMs who are particularly in 
need of being more careful about their 
BIOS compatibility. 

QEMM is already outselling Windows 3 in 
the US charts published in PC Magazine (and 
has done for many weeks now) so the issue 
in the US is not ‘is QEMM compatible with 
XYZ’, but ‘is XYZ compatible with QEMM’. 

I would hope that you and your readers 
would like to be positive about a product 
which has gone a long way to providing a 
much-needed benchmark for well-be- 
haved software and systems in the US, and 
accept that the idea would serve certain 
European OEMs - and their customers - 
equally well. 


William Poel 
General Manager, Quarterdeck UK 
Chelmsford 


OS/2 2 tutu too too 
Sir 
It’s all very well EXE dedicating an issue 
(October '91) to UNIX, but what about 
OS/2? .EXE already has a UNIX columnist, 
and frequently reviews UNIX-specific pro- 
ducts, for example the Zortech compiler for 
Xenix. The only references to OS/2 were 
either so-called attempts at humour (as in 
the pathetic ‘OS/2 2 tutu too’ cartoon), in a 
patronising editorial reply to a letter (What 
will be the main benefit of OS/2 2.0?’ - ‘We 
won't have to use DESQview’) and in Mr 
May’s foaming opinion piece. 
Where are the reviews of OS/2-specific 
utilities? Where are the technical hints for 
programming in PM (which, as anybody 
will know who has tried it, is vastly superior 
to its Windows equivalent). .EXE used to 
offer a deep and rich coverage of OS/2. 
Where has this gone? There is life beyond 
DOS and UNIX. Pull out your finger, .EXE, 
and start writing for ALL your readers. 
L Redfern 
Cambs 
Following our readership survey, the con- 
tent of .EXE is under review to ensure that 
editorial content accurately reflects the re- 
quirements and interests of our readers. 
More on this next issue - Ed. 


Not Quarterdeck again 


Sir 

Perhaps the polarising effect on pro- 
grammers is not Quarterdeck but in fact 
Microsoft. I have heard more polarised 
viewpoints on Windows than DESQview; 
either because it is a Microsoft product or 
because greater quantities have been sold. 

Like it or lump it, the teams for the play- 
off are: 


Windows 3.0 Microsoft 
BlueMAX/386MAX 6.0 Qualitas 
vs 
DESQview Quarterdeck 
QEMM 6.0 Quarterdeck 
May the best team win! 

Mark Scott 

Readmar Systems 

London 


DR DOS problem? 


Sir, 

When a customer of ours recently up- 
graded his PC to DR DOS V6.0, the applica- 
tion program, written in Clipper Summer 
87, started to crash out reporting DOS error 
0, Substituting MS-DOS V5.0 as the opera- 
ting system cured the problem. Other 
readers may benefit from our experience. 

Jan Butterworth 
OBS Lid 
London 


Letters submitted to this page may be 
edited. The writer of the best letter of the 
month, as judged by the Editor, will be 


“rewarded | by a T-shirt or similar-valued 


| .EXE trinket. The best letter is the one 
printed first. 


Put an end to software piracy! 


Meet the growing family of securlty keys 
from Software Security. 

Each one a specialist at enforcing your 
license agreement in virtually any user 
environment you can think of. Whether it’s 
DOS, UNIX, Macintosh or OS/2...whether it's 
asingle user installation or a LAN. 

Simply connect the appropriate key to a 
single user computer, or a non-dedicated 
file server in a network, and you control all 
access to your protected application. 
Users, however, won't even know It’s there. 
The keys are transparent and won't 
impact software functionality or the ability 
to make back up copies, Normal node 
and LAN operations are unaffected, 
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THE ULTIMATE 
PROTECTION 
FOR SOFTWARE 
PUBLISHERS 


All product names are trademarks or registered trademarks of their respective holders. 


Simple. Unassuming. Ever vigilant. Easy 

to incorporate into your application 
package. And quite possibly the most 
profitable hardware Investment a 
software developer can make, 

To find out more, call: (0784) 430060 
fax: (0784) 430050 

International telephone: +44 784 430060 
fax: +44 784 430050 


\ a 
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aay! 
Software 


Security 
International Ltd 


21a The Precinct 
High Street 
Egham 

Surrey 

United Kingdom 
TW20 9HN 
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App! lication Framework 


The OWL, The Framework, His 
Vision and Her Workshop 


Borland’s ObjectWindows and TurboVision libraries for C++ bave finally hit the streets, 
along with a new resource editor. Cliff Saran and Paul Kemp do the biz... 


Borland is on the offensive again with the 
introduction of two new products - Borland 
Application Framework and Resource Work- 
shop. The Application Framework package 
bundles C++ versions of the Object Win- TModule TWindowsObject TScroller 
dows and Turbo Vision libraries (previously i r 
only available for Turbo Pascal for Win- 


Object TStreamable 
rs 


dows and Turbo Pascal V6.0 respectively) TApplication TDialog TWindow 
with the Borland C++ V2.0 compiler. Re- 7 i 
source Workshops appears to be a new TFile Dialog 


stand-in replacement for the ubiquitous 
Whitewater Resource Toolkit (which is cur- 


TinputDialog pale | 


rently included in all of Borland’s compiler TControl TMD IFrame TEditWindow TMDICliont 
products), At the .EXE offices, we have been Tes siDalGy ¥ - 
taking a look at just what Borland is offering... 
|-Crapivider_) TFileWindow 
Object Windows Library 
Object Windows Library (OWL) is a C++ 
Windows class library that provides an ob- PL tseottar_] 
ject-oriented interface to the Windows API. 
Once installed, it consumes over 4.5 Mb of TB istic 
hard disk space. The OWL directory tree is 
straightforward, consisting of the OWL\ LIB, TEdit 
OWL\ INCLUDE, OWL\SOURCE, OWL\EXAM- 
PLES, OWL\DOC and OWL\OBJECT sub- RUE 
directories. There are also two manuals-a 336 
page Programmer's Guide and a 570 page TComboBox 
Reference Manual. Eee Standard OWL Class 
[—-| TG Bi 
The Programmer’s Guide is divided into eee (| Custom Bente aes 
three sections. The first is a tutorial that as) 
covers the implementation of a simple draw- 
ing program for Windows using OWL. The 
information is well presented and provides Suton 


programmers with a step by step approach 
to building an OWL application. The sec- TCheckBox 


ond section shows how to use OWL to 

develop your own Windows applications. - 

It illustrates how the main OWL classes can ese uioh 

be used in your own applications. The last (en) 

section is all about the Windows API. It 

covers several aspects of programming in Figure 1 - Class Hierarchy of OWL 
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// Bpplication class 

class MyApp : public TApplication 

{ 

public: 

MyApp (LPSTR AName, HANDLE hInstance, 
HANDLE hPrevInstance, 
LPSTR lpCmdLine, int nCmdShow) ; 

virtual void InitMainWindow (); 


Me 


// Main Window class 
class MyWin : public TWindow 
{ 
public: 
Myllin (PTWindowsObject AParent, LPSTR ATitle); 
// SetDate() is called when the user clicks on 
// the SET DATE menu option. 
virtual void SetDate (RTMessage Msg) = 
(CM_FIRST + 
SET_DATE. 
// ExitApp() is called when the user sele 
// Exit option, 


SNU) 
s the 


virtual void ExitApp (RTMessage Msg) = 
(CM_FIRST + 
EXIT MENU); 
is 


// Date Dialog box class 

class TDateBox : public TDialog 

f 

public: 
PTButton Exit_Button; 
PTComboBox DayBox; 
PTComboBox DateBox; 
PTComboBox MonthBox; 
PTComboBox YearBox; 
TMateBox (PTWindowsObject AParent, LPSTR AName) ; 
// Event handler for EXIT button. 
virtual void ExitDate (RTMessage Msg) = 

(ID_FIRST + 
EXIT_DATE); 

virtual void SetupWindow(); 

Ve 


// Set Date menu option - Event Handler 
void MyWin::SetDate (RTMessage Msg) 


TDateBox *SetDateBox; 


SetDateBox = new TDateBox (this, 
"DATE_BOX"); 

// Bxecute modal dialog box. 

SetDateBox->Execute () + 


int PASCAL WinMain (HANDLE hInstance, 
HANDLE hPrevInstance, 
LPSTR 1pCmdLine, 
int nCmdShow) 
{ 
MyApp DateApp ("OWL", hInstance, hPrevIn- 
stance, 
lpCmdLine, nCmdShow) ; 
DateApp.Run (); 
return DateApp. Status; 


) 


Figure 2: Outline of An OWL Application 


Windows including information on mem- 
ory management, dynamic data exchange 
and using the Windows GDI. The Pro- 
grammer's Guide looks at most features of 
OWL and it is worthwhile browsing 
through. All of the example programs are 
included on disk and these provide an in- 
valuable template on which to build your 
own applications. 


Unlike the Programmer's Guide, the Ref- 
erence Manual is not as useful as it first 
appears. Less than a quarter of this ma- 
nual is dedicated to OWL - the rest of it 
covers the Windows API. There is no 
cross-referencing so, whenever you need 
to look-up a method, you have to know 
which class defines it. Fortunately, Bor- 
and has provided an online help system. 
There are two versions - the first is DOS- 
based and is activated using a hot-key 
while the other is compatible with the 
Windows Help system. 


[here are four versions of the Object Win- 
dows Library - one for each memory model 
(small, medium, large) and one for the OWL 
Dynamic Link library (DLL). The easiest 
way to develop an application is to use 
Borland’s BCX IDE (the standard BC IDE 
quickly runs out of memory when compil- 
ing OWL applications). Unlike Turbo Pas- 
cal For Windows, the IDE is not integrated 
within Windows so the testing and de- 
bugging of OWL applications in C++ can be 
extremely tedious, In order to link correct- 
ly, OWL requires the CLASSLIB library 
which can be found in the BOR- 
LANDC\CLASSLIB\LIB subdirectory, 
Once the INCLUDE and LIB search paths 
have been set, and BCX has been told to 
generate Windows executables using the 
correct memory model, it is only necessary 
to add the appropriate CLASSLIB and 
OWL libraries and a resource file to the 
project group. All that’s needed now is a 


little application code... 


First you need to #include <owl.h>- 
it is a good idea to select the pre-compiled 
header option in the BCX Compiler Options 
menu as this will greatly reduce future com- 
pilation times. A basic framework for any 
application requires the following. First 
there must be a class derived from TAp- 
plication (MyApplication) with 
a method defined for InitMainWin- 
dow () (see Figure 1 for OWL class hier- 
archy). Then there should be a class derived 
from TWindow (MyWindow) witha con- 
structor. Finally the WinMain function 
should be written. 


TWindow is a class that defines the fea- 
tures of a generic window, An application 
needs to derive a class from TWindow (eg 
MyWindow) in order to add functionality 
to it. IfMyWindow is the Main Window, it 
must be created at the start of the applica- 
tion. This is achieved in the InitMain- 
Window() method by calling the 
MyWindow: :MyWindow() construc- 
tor, A Windows application’s primary task 
is to respond to messages that it receives 
rom Windows, OWL essentially takes care 
of this event-handling, although there must 
be a way to ‘start the ball rolling’. This is 


achieved in WinMain by invoking the 
MyApplication.Run method, 


Borland has attempted to simplify the way 
in which an application responds to Win- 
dows messages. By modifying the C++ lan- 
guage, Borland has come up with the 
Dynamic Dispatch Virtual Table mechan- 
ism (see separate box - The DDVT Revealed) 
which automatically routes these messages 
to special, user-defined event-handling 
methods, The most obvious difference be- 
tween these methods and standard C++ 
methods, is in the way in which they are 
declared. Borland C++ uses the Message ID 
to invoke the correct event handler. Thus 
when declaring an event-handling method, 
it is necessary to specify a Message ID. In 
Figure 2, MyWindow declares an event- 
handler for both options in the File menu. 


In addition to the TWindow class, OWL 
provides the programmer with a TDia- 
Log, generic dialog box class. Like TWin- 
dow, in order to do something useful, you 
must derive a class from TDialog. Fortu- 
nately, Borland has built three particularly 
useful dialog boxes into OWL - the 
TFileDialog, TInputDialog and 
TSearchDialog classes. There is a 
subtle relationship between a dialog box 


Borland 
Resource 
Workshop 
Dialog Editor 
Bitmap Editor 
Menu Editor 
Accel Table Editor 
String Table Editor 
Font Editor 
.RC File Editor 
User Defined Resources 
Integrated Environment 
Custom Controls Library 
Extensible Tools Pallet 


<<<<<<<<<<< 


Whitewater 
Resource 
Toolkit 


Microsoft 
SDK 


Zz<ZzZzZz2<<<x<< 
ZzZzzzz2<<zz<~< 


Figure 3 - Comparison of resource creation tools 
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resource and the TDialog class - you can 
use an editor to create dialog boxes to your 
heart’s content, but if you then need a pro- 
gramming interface with OWL (eg to add 
functionality to your dialog box) then you 
have to derive a class from TDialog, 
containing all the controls (eg TButton 
and TComboBox) that determine what 
action the application should take. 


Although the Object Windows Library pro- 
vides an object-oriented interface to Win- 
dows, it is certainly not easy to use. Borland 
has built the library in sucha way that, when 
writing an OWL application, itis necessary to 
#include several header files and, at 
east two libraries must be linked (although 
the libraries can be dynamically linked). 
For instance, each control in a dialog box 
(eg the TButton and TCheckBox 


classes) has its own header file. It would 
have been far better if a programmer only 
had to include OWL. H and then link with 
the OWL library. There is much controversy 
over DDVTs, but I feel that Borland is justi- 
fied in their use, as DDVTs enable you to 
handle all 65535 possible Windows mess- 
ages in a consistent way (don’t try this as it 
will make your compiler very ill), However, 
unlike the Zinc Interface Library or Com- 
monView, OWLisa totally proprietary Win- 
dows class library and if you plan to use it, 
you'll be locked into the Borland C++ com- 
piler family. 


Resource Workshop 


The creation and maintenance of resources 
is fundamental to writing Windows appli- 
cations, A resource is read-only data that is 


Application Framework 


stored in an application or dynamic link 
library (DLL), and is loaded from disk on 
demand by Windows. Typically, resources 
are data (binary and ASCID representing 
such things as dialog boxes, icons, menus, 
bitmaps, cursors and character strings. Al- 
though resource data is part of an applica- 
tion’s .EXE file, they are not defined in the 
program’s source code. Resource descrip- 
tions can be declared in a text file called a 
Resource Script (normally given a .RC file 
extension) which is subsequently compiled 
to produce a binary .RES file. This is then 
tacked on to the application’s .EXE by a 
second invocation of the resource com- 
piler. The resource script ‘language’ was 
devised by Microsoft and the resource com- 
piler is shipped with the Windows Software 
Development Kit (SDK). In addition to the 
resource compiler, the Microsoft SDK comes 


The DDVT Revealed 


The Dynamic Dispatch Virtual Table (DDVT) mechanism is 
Borland’s attempt at addressing a specific problem with Win- 
dows - ie how to provide virtual message handling methods for 
all of the possible messages that could ever be generated by a 
Windows application (see BYTE Sept 91 - ‘Class Con/lict). 
When a Virtual function is declared, its address is put into a 
special table called the Virtual Methods Table (VMT), When a 
Virtual function is invoked, this table is indexed to provide a 
pointer to the actual function to execute. Ifa virtual method was 
declared for each of the 65535 possible Windows messages, the 
VMT would occupy 256 KB (using Large Memory Model), 


To overcome this, Borland has devised an ingenious method to 
add Virtual functions to a VMT in such a way that, in a derived 
class, only the virtual functions you declare in this class are put 
into the table - virtual functions inherited from the base class 
only appear in the base class’s VMT, In the DDVT, an integer is 
associated with each virtual function - an event-driven system 
uses this integer to determine the actual message which the 
event-handler function will respond to. 


The diagram below illustrates the layout of a typical DDVT. 


Message ID to a user-defined message dispatcher which searches 
through the DDVT in order to match this ID. If there is no match 
then the dispatcher must ascend the class hierarchy until the 
MessagelD is found. Since there is a direct correlation between the 
position of the MessageID in the DDVT, and its corresponding 
virtual function pointer, once an ID has been matched the message 
dispatcher is able to invoke the correct event handler. This ‘sledge- 
hammer’ approach is not as efficient as ordinary virtual mehtod 
calls. Borland has recognised this and, in OWL, the supplied 
message dispatcher is hard-coded in assembler. 


Borland has no intention of proposing DDVTs to the ANSI X3J16 
committee, which is currently working on a draft for the pro- 
posed ANSI C++ standard, However, it has been submitted to 
the Object Management Group (OMG is a collection of manu- 
facturers attempting to set standards for the way in which 
objects are used and stored), Although DDVTs are a non-stand- 
ard extension to the language which no other compiler sup- 
ports, they do provide an elegant method to write event 
handlers. DDVTs may even be applied to object-oriented error 
handling. Unfortunately Borland has failed to support them 
fully - the virtual message dispatcher should be built into the 


When an application generates a message, it must send the — language, instead of being relegated to an extension of OWL. 
| Inside the DDVT Mechanism 
this—» o ee Msg2( ) 
Instance Data id Msg1() 
100 
200 
Two Functions 
5 2 in DDVT 
class Derived: public Base a Joerg eS is 
{ ——— | * 
public +] o;—> | Virtt( ) 
virtual void Msg1( ) = [100]; a = 7 
virtual void Msg2( ) = [200]; (ee rreieeeel) 5 & *| _virte) 
virtual void Virt1l( ); Instance of Derived Class Virtual Methods 
virtual void Virt2( ); 
} (if re bese ei] 
Derived Class's Base Class’s 
DDVT + VMT DDVT + VMT 
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Or clip the coupon below. 
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Training courses available: 


UNIX 


UNIX: A System Overview — UNIX Basics for Users — UNIX Tools and Utilities | UNIX Fundamentals 
UNIX V.4 for System Administrators UNIX for System Administrators | Advanced UNIX System Administration 
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Figure 4 - Resource Workshop's Dialog Editor 


Resource Workshop - bwee.dll 


Edit’ Resource BYTE Text 
— Zoom in 

Zoom out CtriO 

Colors: 1) Actual size CtrltA 


63% 39 


Split horizontal 
Split vertical 


ADVANCED BUSINESS GRAPHICS 


Options 
CtrltZ 


Bitmap Window Help 


bwee.dll 
i] 
998 


Figure 5 - Resource Workshop's Bitmap Editor 


with a number of Resource Editors, These are 
Windows programs that help programmers to 
create dialog box, icon, bitmap and font re- 
sources in a more intuitive graphical manner. 


Although the SDK editors are an improve- 
ment over ‘hand coding’ complex resource 
script files, they are viewed by many pro- 
grammers to be primitive. The editors are 
not integrated in any way and some resour- 
ces (such as menus and accelerator tables) 
still have to be written manually. A particu- 
larly frustrating feature of the dialog box 
editor is that it maintains a separate binary 
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CRES) file and is not capable of reading 
script files directly. Many of these deficien- 
cies were addressed by the release of the 
Whitewater Resource Toolkit (WRT) which 
is currently shipped with Borland C++ 
and Turbo Pascal for Windows. All the 
editors (including ones for menus and 
accelerators) are accessible from a single 
toolbar and are tightly integrated. Resour- 
ces in .RES, .EXE and .DLL files can be 
modified and saved or complete script 
files can be generated. However, al- 
though the WRT is able to generate a 
complete resource script (.RC) file, it is 


Zo/ 


Application Framework 


still incapable of reading in sucha file - only 
binary resources may be loaded. 


Enter Borland’s homegrown Resource 
Workshop (RW) - by far the most sophis- 
ticated tool for creating and managing 
Windows resources that I have come 
across. It comprises an incremental com- 
piler and a host of editors that can cope 
with any type of Windows resource. Fig- 
ure 3 shows a brief comparison of Re- 
source Workshop, WRT and the Microsoft 
SDK. RW’s dialog and bitmap editors 
have toolboxes and colour palettes that 
are reminiscent of Visual Basic, and dia- 
log boxes have the snazzy Borland look- 
and-feel that will be familiar to users of 
Turbo Pascal for Windows (see Figures 4 
and 5), An additional disk containing 66 
wacky icons is also supplied. 


In Resource Workshop, an application's 
resources are managed on a project basis. 
This will normally be a .RC text file be- 
cause it is flexible enough to allow the 
inclusion of any type of resource. A pro- 
ject window in RW lists all resources as- 
sociated with the current project. From 
here, the appropriate editor is fired up by 
double clicking on the name of the com- 
ponent resource. By setting an option, 
RW will also maintain a compiled .RES 
form of the project. Typically, RW com- 
piles an entire project only once, when 
the project file is created. After that, in- 
cremental compilation occurs when 
necessary. For example, when a project 
is opened, RW checks the timestamp on 
the files being opened. If the binary 
GRES) file is up-to-date (ie has the most 
recent date and time), the file is opened 
without recompilation; otherwise, the de- 
pendant project files are compiled as they 
are opened. When working within a pro- 
ject, files are recompiled as soon as the 
developer finishes editing. 


MRT 


The most important feature that distin- 
guishes RW from the Microsoft and White- 
water tools is Multiple Representation 
Technology (MRT). This means that resour- 
ces can be created and edited in either 
binary or text format. One can therefore 
work freely with a resource in any repre- 
sentation and translate between them on 
the fly. For example, it is possible to decom- 
pile resources in a EXE file, modify a dialog 
box script in text mode, and then save it 
back to the executable. Even bitmaps can 
be edited as ASCII files! MRT puts Resource 
Workshop streets ahead of the competition 
because it can load and save resources in 
any format. Unlike the Microsoft SDK dia- 
log editor, RW can also cope with the inclu- 


features you’d expect from a 
professional editor and then some! 


[=| ix 
file edit insert macro utilities options window help 


=H sample.h | sample.c 
Ee, Pr eanele7 
Htdefine IDM_ABOUT 100 @ 
jong FAR PASCAL WndFn(HWND.WORD.WORD,DWORD); 
Tong FAR PASCAL WndFnHWND Rwhd WORD meteageWORD wParamDWORD daParem) 
FARPROC IpProcibout: 


switch{message) { 
case WM_COMMAND: 


caseWM_DESTROY: [fl 
PostQuitMessage(0); 
break; 


case WM_MOUSEMOVE: @ 


default: 
return(DefWindowProc{hWnd,message,wParam,dwParam)); 


tetum{NULL); 
C5 NS [RRS ae a Ren PIERO NNN nee ES 2 


‘Ty esac eres Set] CUES BAT Tl 


00005.017 c:\work\sample\sample.c 


lise Programming Editor for Windows features: 


@ Fully reconfigurable keyboard and menus 
Re-assign all keys and menus, make multiple key assignments 


Multiple files and windows using MDI 
Load and view several files simultaneously in separate windows 


Folding text 


Manage large object modules with sections of text ‘folded’ up into a single line 


Powerful macro language built-in 
Create and compile macros using any editor function with a Basic-like language 


Code documentation 
Add ‘post-it’ style notes to any file — referenceable from anywhere in your project 


Full Windows implementation 
Cut & Paste, nearly infinite Undo, Point and Click or key strokes control all features 


ix costs only £95+VAT 


Fully working sample available for £10+VAT 


@ positive limited e 22 westminster buildings e 31 new york street e leeds Is2 7dt 
e 0532 343 104 


CIRCLE NO. 256 


sion of standard header files (with com- 
ments, structs and typede fs) rather 
than requiring a special ‘clean’ header con- 
taining only #define statements and no 
comments. 


There are, however, just a couple of areas 
that I think could be improved. There is 
no warning of duplicate control IDs in 
header files and no facility to automat- 
ically generate unique IDs for new con- 
trols. In addition, the menu and accelerator 


editors are a little clumsy to use and should 
be better integrated. Resource Workshop is 
still the best tool of its kind on the market 
and should prove an asset to anyone in- 
volved in Windows development. 


Custom controls 


Bundled with Resource Workshop and 
OWL for C++ comes a set of classes called 
Borland Windows Custom Controls 
(BWCC). BWCC is a collection of custom 


Application Framework 


controls and a custom dialog class that im- 
plement the ‘chiseled steel’ look and feel 
of Borland-style dialog boxes mentioned 
above. Mainly subclassed from the stand- 
ard Windows controls, they offer a better- 
looking alternative and provide some extra 
styles, parent window notification mess- 
ages and control messages. True to form, 
there is absolutely no documentation on 
these classes in either the OWL or RW ma- 
nuals. All the information on how to use 
them has to be gleaned from a number of 


Turbo Vision for C++ 


Best to declare my hand before starting, I am a die-hard fan of 
Turbo Pascal 6.0, which includes the original version of Turbo 
Vision, I have tackled three medium-sized projects using TV, 
and have found that, once sussed, it is the most versatile and 
powerful DOS text interface library around. I was therefore 
awaiting the release of the C++ version with some interest. 


To backtrack: Turbo Vision is an ‘application framework’, ie it 
contains a set of interface classes (representing windows, 
frames, menus, dialogs, buttons, list boxes, string input fields 
etc) which combine to form a complete event-driven environ- 
ment. It is a bit like working ina text-mode version of Windows, 
except programming is substantially easier. 


As far as I could discover,. Turbo Vision for C++ offers exactly 
the same functionality as the Pascal version - programs written 
in either system are visually indistinguishable. Since function- 
ality and appearance was covered in our original review of 
Turbo Pascal V6.0 (.EXE Magazine, December 1990), I will 
concentrate on the differences between the two implementa- 
tions. The comparison is based on my experience of writing the 
Windows MineSweeper game in Turbo Pascal, then porting the 
code to C++. 


And here's the first difference: on the 286 Compaq machine I 
was using Turbo Pascal compiled my two-module program in 
13 seconds, producing a 47 KB executable. Turbo C++ took 195 
seconds and produced a 129 KB .EXE file. Why the difference? 
Well, the extra time is caused by having to compile around 5000 
lines of .H headers containing TV class definitions. Turbo Pas- 
cal’s Units contain the equivalent information in a binary, pre- 
compiled form - hence the extra speed. Borland C++ offers a 
similar ability to precompile headers, which reduced compilation 
time to around 25 seconds (on a 20 x 
MHz 386 machine, running the pro- 
tected mode compiler and heavy disk 
caching). For this reason, I cannot rec- 
ommend TurboC++ with Turbo Vision. 
The difference in size of executables is, 
I am told, caused by Turbo Pascal’s 
‘smart’ linker, which leaves out unused 
methods. 


Another consequence of porting the 
Turbo Pascal design to C++ is problems 
with Turbo Vision’s constructors and 
destructors. Turbo Pascal’s construc- 
tors & destructors are able to call the 
virtual methods of descendant classes. 


Pascal V6.0. 


C++’s can't. In the case of constructors, Borland has devised a 
solution based on passing the pointers to methods to a multi- 
ply-inherited base class constructor (no room to explain here - 
it’s better than it’s description). The destructor solution is less 
clean. For each class, Borland defines a static method de- 
stroy(), which must be used instead of delete () to 
remove stack-based objects. destroy () calls a method 
shutDown (), which performs the extra tidying up before 
calling the ordinary destructor. The reason I have a problem with 
this is that it goes against the design of C++. It is also not clear 
to me what happens when an object created in the stack goes 
out of scope (causing its destructor, not shut Down () , to be 
called), This apparently causes no trouble with derivatives of 
TApplication, if the example text is to be believed - is this 
always the case? The documentation appears to be silent on this. 


The documentation is also silent on the fact that programs must 
be compiled large memory model, and that VROOMM (the over- 
lay system) is not usable with TV. There is no online help for 
TV. These last two sould be fixed with the forthcoming V3.0 of 
Borland C++. Things which are better with TV C++; the Editor 
and File selection objects have become fully documented, in- 
stead of secrets that you stumble upon in the TV directory; the 
syntax for construction of menus and status lines has been 
cleaned up by overloaded + operator, and hurrah! Borland C++ 
with Application Frameworks includes source code for TV. 


This summary of TV for C++ may seem very negative. It 
shouldn't be read as such - this is a strong product, but it does 
have a few rough edges which aren't in the Pascal version, For 
gush, see the original piece. If you need Turbo Vision but not 
C++, all other things being equal, you should prefer Turbo 
Will Watts. 
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Between Relational and Network when db_VISTA” III has both and now MUCH MORE 


The db_VISTA” III database development system is intended for use by 
the professional C applications developer. db_VISTA III is written in C and 
provides a complete set of sophisticated development tools that feature: 

© High speed access to large or complex data 

@ Mainframe functionality 

© Portability to any C environment 

© Royalty-free run-time di: ution 

@ Source code available in C. 


db_VISTA III provides both Relational and Network model technology for 
programming flexibility. Retrieve a record using the relational keyed access 
method and all related records can be immediately available using the 
network database model. 


db_QUERY provides SOL-like access to db_VISTA III, callable from within an 
application, db_REVISE allows restructuring of live databases. 


db_VISTA III is fast. Access times for retrieving data are largely independent 
of the size of the database. 


db_VISTA III is portable. Develop an application in any environment and your 
database access code can be ported without change to any other supported 
environment. Currently, db_VISTA III supports MSDOS, MS Windows, OS/2, 
Macintosh, QNX, XENIX, UNIX System V and Berkeley, Ultrix and VMS. 


db_VISTA III is a product of Raima Corporation and has been sold to 
thousands of C programmers in over 50 countries. db_VISTA III is ful 
supported in the UK and Eire by Systemstar Ltd. Comprehensive training is 
available together with bespoke system development. At Systemstar we offer 
C-scape 3° screen interface library with Look and Feel™ from Liant Software 
Corporation to provide db_VISTA III programmers with a complete 
application development environment. 


For more information about db_VISTA III, db-QUERY, db_REVISE and 
C-scape 3 call Systemstar in Hertford on (0992) 500919. 


NEW 


Object Manager Class Library 
hyper-VISTA for Hypercard 
4D_VISTA for Macintosh 

Protected Mode for MS-DOS 
VISUAL BASIC support for Windows 
PowerCell, C spreadsheet library 


FEATURES 


Single and multi-user available 


Relational B-tree indexing 


Network database model 


Multiple database access 


Referential integrity 


Transaction processing 


Automatic recovery 


Record and file locking 


Cll] iii} 


RAM resident 


Relational Query and report writer 


Total database redesign/restructuring 


C compilers: most supported 


C ++ compatible 


Operating Systems: VMS, Ultrix, 


UNIX, BSD, SunOs, XENIX, QNX, 


MSDOS, OS/2 and Macintosh 


Windows 3 


LANs: Netbios and Appleshare 


Read and write WKS, WIK1 and DBF files* 


Source Code available 


Training courses available 


KIS ISIS ISIS ISIS SSI SIS 


Run-time Royalties (Absolutely NOT) 


*using WKS Library 


EN¢ 


»Y 


1-3 PARLIAMENT SQUARE HERTFORD SG14 1EX 


TELEPHONE: (0992) 500919 


TEMSTA 


aT E D 


FACSIMILE: (0992) 554261 


lengthy README files on the distribution 
disks. It seems incredible that such an inter- 
esting component of the ObjectWindows 
library managed to escape proper do- 
cumentation - Borland really should get its 
act together about this sort of thing. Instruc- 
tions and examples (both C++ and Pascal) 
on how to create your own custom controls 
and add them to Resource Workshop's 
toolbox are also supplied on disk. 


. 


Md 


The BWCC classes are listed in Figure 6. 
OWL C++ objects can be used to create 
these controls on the fly, or controls can 
be given BWCC (Windows registration) 
class names in resource script files (coded 
manually or created with Resource Work- 
shop). The code to handle these custom 
controls is in a DLL (BWCC.DLL) so that 
programs wishing to use them must link 
with the import library BWCC.LIB 
(BWCC.DLL, BWCC.LIB and associated 
header files come with Resource Work- 
shop and OWL for C++), The Borland 
controls do make dialog boxes more vis- 
ally appealing and perform very well as 
a result of ‘turbo-painting’. The custom 
dialog class (BORDLG) not only paints 
the window background but actually op- 
timises drawing itself. This is achieved by 
eliminating unnecessary static control 
windows, keeping its own private list of 
controls within a dialog, and painting 
those controls itself. 


Cet 


@ 


_ 


Py 


mapped buttons could be created. The 
BORBTN control’s default behaviour is to 
look for a set of bitmaps that represent the 
button in each of its three possible states - 
Normal (not pressed, no input focus); 
Pressed(pressed, input focus); and Focused 
(not pressed, input focus). The key to find- 
ing these bitmaps (whether they are in a 
linked DLL or part of the executable) is the 
ID of the button itself (Figure 7). For 
example, if one defines a BORBTN with an 
ID of 50 and then creates three bitmap 
resources with the following IDs: 1050 
(Normal), 3050 (Pressed), and 5050 (Fo- 
cused) - you have a brand new button type 
(VGA resolution). No extra coding is 


UUM 


MRT puts 
Resource 
Workshop streets 
ahead of the 
competition 


UMM 


YL 
necessary - the bitmaps are switched auto- 
matically at run-time by BORBTN’s default 
window proc in response to the user's 


* mouse clicks etc. If the bitmaps cannot be 
Bitmap P ed buttons found, a standard button is displayed with 
A feature I found particularly attractive was | the button text. When creating user-defined 
the ease with which user-defined bit- | buttons, I found it useful to copy templates 

Windows OWL for 

Registration Crt 

Class Class Name Description 

BORDLG n/a Class name specified in resource script file. 

Provides pate: background on VGA 
displays. Implements ‘turbo-painting’ of 
custom controls. 

BORBTN TBButton Bitmapped push buttons 

BORBTN TBStaticBmp ‘Splash panel’ (for displaying bitmaps 

that do not interact with the user) 

BORCHECK TBCheckBox Better-looking check boxes 

BORRADIO TBRadioButton Better-looking radio buttons 

BORSHADE TBDivider Dip and bump dividers on Borland 

dialog boxes 
BORSHADE TBGroupBox Gray ‘chiselled steel’ inset panel 
BORSTATIC TBStatic Static text on a gray background 
Figure 6 - BWCC classes 
VGA resolution EGA resolution 
Normal ButtonID + 1000 Button|ID + 2000 
Pressed ButtonID + 3000 Button|D + 4000 
Focused ButtonID + 5000 Button|D + 6000 


Figure 7 - BORBTN bitmap ID numbering scheme 
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App lication Framework 


ButtonID Button text 


Figure 8 - Predefined 
BORBTN IDs 


from the predefined button bitmaps in 
BWCC.DLL itself, since Resource Work- 
shop can extract resources in a DLL (see 
Figure 5). Borland’s own bitmapped but- 
tons (OK, Cancel, Help etc) can also be 
included in any application by linking with 
RBWCC.IIB and using the appropriate 
BORBTN IDs (Figure 8). 


Conclusion 


The Application Framework is simply offer- 
ing envious C++ programmers with tools 
that their Turbo Pascal colleagues have had 
for some time. Turbo Vision remains a great 
product, although it seems to have lost a 
little of the elegance which made its Turbo 
Pascal cousin so special. With OWL, a pro- 
grammer must overcome several minor 
hurdles that make it difficult to use. How- 
ever, once you have succumbed to the pro- 
gramming practices that OWL imposes on 
an application’s design, you'll probably 
find that it's quite effective. The Resource 
Workshop is, undeniably, the best Re- 
source Editor we have yet seen. It is easy to 
use and the Custom Controls really make a 
big difference to the ‘look and feel’ of Win- 
dows applications. With both Application 
Framework and Resource Workshop, 
there’s room for improvement. Hopefully, 
the next release of Borland C++ (V3.0 will 
have a Windows IDE) will remove most of 
these annoying quirks, and we should see 
a product that Microsoft and Zortech will 
find hard to match. 


[EXE] 


ObjectWindows and Turbo Vision for C++ 
are priced at£49.95 and £39.95 respective- 
ly. The source code for each library is sold 
separately and costs £39.95. 


Resource Workshop costs £29.95 (although 


it will be included in a future release of 


Borland C++). Application Framework 
costs £399.95. Borland can be contacted 
on 0734 321150. 


CommonBase 


Database portability for C++ developers 


Write portable database applications the easy way! 

Use C++ and CommonBase and you can forget about the differences between APIs. 
Get the job done while they debate standards for "Dynamic SQL" and an SQL API 
interface. Harness the power of C++ and let CommonBase manage your application’s 
data conversions and storage details across multiple platforms. 


C++and CommonBase — the portable solution to information management. 
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First we brought you 
Glockenspiel C++ — the most 
portable C++ compiler around. 


Then we brought you 
Glockenspiel CommonView, 
the portable class library for 
developing Windows, PM and 
OSF/Motif applications. 


Now we bring you the solution 


To order: 


Use C++ and CommonBase 
and forget about the hassles of 
working with different 
databases, operating systems 
and compilers. CommonBase 
is portable across all three. 


It takes care of the differences 
between the various APIs and 
the problem of dynamically 
managing many cursors in 


functions. 


Puget 


A sample from the CommonBase class hierarchies 


The CommonBase class 
interface for ISAM databases 
is a subset of the interface to 
SQL databases. So it’s easy to 
write your application using 
an ISAM database and later 
port it to an SQL database — 
without facing a major rewrite. 


Reusable, portable code! 


for portable databases — the Embedded SQL. It's what C++ is all about. 
CommonBase C++ class 
library. 
ifications: 
CommonBase CommonBase CommonBase CommonBase 
requires supports. contains documentation % 
Glockenspiel C++ or Microsoft / Sybase approximately 35. inclues tutorial and 
Borland C++. SQLServer, Oracle, classes which are class library 8S OC. ens pte 
Coromandel Integra, organized into reference manual 
Coromandel separate hierarchies and a Quick class constructors 
ObjecTrieve, — there is no base Reference guide to 
Gupta SQLBase. "Object" class. classes and 


TING C++ TO WORK 


Glockenspiel, 39 Lower Dominick Street, Dublin 1, Ireland. +353 (1) 733166. Fax +353 (1) 733034. 

North America: \magesoft Inc., 2 Haven Avenue, Port Washington, NY 11050. (516) 767 7839. Fax (516) 767 9067. 

UK: QA Training Ltd. (0285) 655888. Fax (0285) 650537. Italy: /nferentia, (02) 26680568. Fax (02) 2364258. 

Benelux: Rijnhaave, +31 (71) 218121, Fax +31 (71) 216118. Sweden: Linsoft (01) 3124780. Fax (01) 3152429. 
France:Microformatic, (01) 48701900. Fax (01) 48702729. Germany, Switzerland, Austria: PSI, (06021) 492-0. Fax (06021) 492-112. 


CommonBase is a trademark of Glockenspiel. Developed by J&D Software. The trademarks of their respective corporations are acknowledged. © Glockenspiel 1991. 


CIRCLE NO. 258 


Extending Visual Basic 


Developing a Visual Basic 
Custom Control 


Few have attempted to create a custom control for Microsoft’s new Visual Basic. 
Jobn Marsh is one such, and here are bis experiences. 


Before getting into a detailed discussion 
about developing custom controls for 
Microsoft Visual Basic, I think I’d better 
declare my background and interest. At Bits 
Per Second, which I and two colleagues 
founded in 1982, we have worked on tech- 
nical projects of all kinds. We have used 
many different programming languages, 
but mainly 8086 Assembler and C (more 
recently C++). Like others of our kind, we 
have tended to scorn Basic, while at the 
same time acquiring an intuitive fluency in 
its syntax - it’s very insidious. 


Our Windows experience began in 1989 
when we started the development of 
Graphics Server, a graphing and charting 
library with DLL and DDE interfaces, based 
on dGE, our graphics add-on for the dBASE 
family. We soon came to two important 
realisations - programming Windows is dif- 


ficult and the number of serious Windows 
developers is very limited. 


Microsoft says all this is changing with the 
introduction of Visual Basic, which it claims 
is ‘powerful, graphical and extensible’ and 
‘the fast, easy way to create real Windows 
applications’, Certainly, Visual Basic is a 
fully integrated Windows development en- 
vironment which makes the creation of 
simple Windows applications easy, and its 
low price will undoubtedly encourage 
large numbers of developers to start de- 
veloping Windows applications. But can it 
be regarded as a serious developer's tool? 
Can real Windows applications really be 
developed using Visual Basic? 


The key is extensibility. Without extensi- 
bility Visual Basic would be relegated to the 
status of a rather gimmicky toy, but with it 


// & Custom Control's control procedure is 
// similar to a Windows application's 

7/ WndProc, except that in addition to 

// standard Windows messages it also receives 
// messages from Visual Basic itself. An 

// extra parameter, HCTL, provides the 

// handle of the custom control instance 

// to which the message is addressed. 


LONG _export CustCt1Proc 
( 


HCTL hetl; 
HWND hwnd; 
USHORT msgi 
USHORT wp? 
LONG lpi 


) 

{ 

// FAR pointer to control instance 
PCUSTINST pCustInst = NULL; 


switch( msg) { // switch on message type 
case WM_NCCREATE: 
// create control instance here 
break; 


case WM_NCDESTROY: 
// destroy control instance here 
break; 


case VBM_GETPROPERTY: 
// get pointer to control instance 
pCustInst = (PCUSTINST) 
vBDerefControl( hetl); 


// switch on property index 
switch( wp) { 
// get integer property value 
case IPROP_CUST_SHORT: 
*(( SHORT FAR *) lp) = 
GetPropVal( pCustInst 
break; 
} 


return 0; 


waste hie 


// return Ok 


case VBM_SETPROPERTY: ( 
ERR result = 0; 
// get control instance 
pCustInst = (PCUSTINST) 
VBDerefControl( hetl); 
// switch on property index 
switch( wp) { 
// set integer property value 
case IPROP_CUST_SHORT: 
result = SetPropVal(pCustInst, 
(SHORT) lp, ....)7 
break; 
) 
// return error message or Ok 
return ( result ? 
vBSetErrorMessage( result, BADVAL) 
+ 0) 
} 


) 

// default message processing 

return VBDefControlProc( hetl, hwnd, 
msg, wp, lp); 


Figure 1 - Custom Control control procedure 
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there is real potential - DDE, communica- 
tions, SQL links, graphing and charting 
etc all become possible. And it is in the 
area of extensibility that Microsoft (or poss- 
ibly Cooper Software, which is credited as 
having developed certain key parts of the 
product) has shown some real ingenuity. 


What is a Custom Control? 


There are two ways of extending Visual 
Basic - by calling DLLs and by loading cus- 
tom controls. The DLL (Dynamic Link Li- 
brary) has become the traditional method 
for extending the functionality of a Win- 
dows application, Many Windows applica- 
tions have such a facility - Excel, Superbase, 
SQLWindows and Actor for example. 
Superbase’s recently announced SQL capa- 
bility is provided via a DLL. It is how our 
own Graphics Server is typically used. 


Visual Basic can call DLLs very easily. For 
example, to call the Windows function Is - 
Zoomed you simply declare it and then 
call it: 


Declare Function IsZoomed Lib "User" 
(ByVal hWnd%) As Integer 


If IsZoomed( hWnd) Then ... 


This is all very well, but there are two 
problems. First, Visual Basic cannot check 
the validity of the DLL functions you use, 
nor the values you pass to them, so there is 
plenty of scope for error, Second, and more 
important, a DLL function can only be 
called at run time - you cannot take advant- 
age of a DLL during Visual Basic’s interac- 
tive design phase when you are creating 
your application’s forms. 


For example, suppose you wish to draw a 
graph on one of your forms, Which would 
you prefer - to declare and call (at run time) 


CHARTBUILDER 


@ Integrate graphs and charts directly into 
your Visual Basic applications. 


®@ Manipulate your graph objects using 
standard Visual Basic properties, events 
and methods. 


@ Present your data as pie, bar, line, scatter, 
area, gantt, polar and high-low-close 
graphs. 


@ Add statistical lines and trends. 
@ Create high-quality hardcopy. 


@ Interchange images with other 
applications via Clipboard and Metafile. 


@ Pay no royalties on the applications you 
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create. 

@ ChartBuilder comes complete witha SW NE | 
royalty free run-time copy of BitsPer | aE Loew J | 
Second’s Graphic Server, the unique | Q | 


charting library for Windows 
developers. 


Bits Per Second Ltd 
14 Regent Hill, Brighton BN1 3ED 
Tel: (0273) 727119 Fax: (0273) 731925 


extend the system to 
dBFLEXinteg: 


databases. 
This means you can easily link to other 


be linked directly to d 
developing customise¢ 
Best of all, these enhancements can be supported by the 
original authors of dB X - Dataflow (UK) Limited - via a 
Technical Support agreement. 

For the facts on dB X, call 0784 454171 for the address of 
your nearest dealer. And join over 1200 companies who have already 
re-written the rule: 


Dataflow House, Mill Mead, Staines, 


CIRCLE NO. 260 


Deskterm” 
Discover how you can add a Motif Interface 
onto Character-based Applications. 


ike many softw levelopers, you may be 

evaluating how to produce a Motif version of 
your application. It’s no easy decision. For many 
businesses, the task of rewriting a 20 year old COBOL 
application or one written in FORTRAN or a 4GL is too 
costly in terms of time and resources. 

IXI has the answer. Deskterm will revolutionize 
your path to Motif. Experience shows that Deskterm can 
reduce the time to add a Motif front-end by more than 
90%, bringing your application to market years ahead of 
the competition. 

Using Deskterm you can produce a fully featured 
graphical user interface with pull down menus, scroll 
bars, dialog boxes, pushbuttons, mouse control and 


Run Form 


multiple fonts and colors. What’s more, you can 
do all this without access to the application’s 
source code. 

You don’t need to know anything about 
X programming (at either Xlib or toolkit 
level) to move your software to Motif. 
Deskterm uses existing character-based 
programming skills allowing you to 
concentrate your time and money 
on building applications rather 
than wrestling with X and toolkits. 

So if you’re looking for a fast and 
painless route to Motif, contact us today for 


information on +44 223 462131. 


, 


ld 


IXI Limited » 62-74 Burleigh Street - Cambridge - CB1 1QU - England « Tel: +44 223 462131 « Fax: +44 223 46132 


Deskterm, IXI and the [XI logo are trademarks or registered trademarks of [XI Limited 
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a DLL function DrawGraph with a num- 
ber of unchecked parameters, or to select a 
Graph object from the Visual Basic Tool- 
Box, dynamically place itand size iton your 
form, choose from a wide range of style 
options, and then at run time display the 
graph with real data? 

This is jumping ahead a little, but it is exact- 
ly what a custom control can do, A custom 
control is a DLL, but one with a special 
interface which allows it to be added to the 
ToolBox, and thus fully participate in the 
Visual Basic environment. To the user, a 
custom control is simply another object 
which he can use to build his application. 


Visual Basic controls are manipulated via 
their ‘properties’ and respond to ‘events’, 
Typical properties are Le ft, Top, Height 
and Width (which define the control’s 
osition and size on a form) and DragI- 
con and DragMode (which define how 
a control responds to drag-and-drop oper- 
ations). Typical eventsare Click,Mouse- 
Down and DragDrop. Different controls 
have different properties and events to 
which they respond. You can set property 
values at both design time and run time, 
and you can write Basic code to respond to 
events, thus giving your program its actual 
functionality, A custom control can not only 
support standard properties and events, but 
also add its own, It is these which give a 
custom control its identity and purpose. 


Because Visual Basic understands controls 
and their properties, it can ensure that they 
are used correctly and that property values 
are checked. Also, properties always have 
default values, with associated default be- 
haviour. This means that a custom control, 
unlike a standard DLL, can be very easy to 
use, is inherently robust and can be used at 
both design time and run time - a much 
detter proposition. 


Where to start? 


Microsoft has heavily publicised its Custom 
Control interface in order to promote Visual 
Basic as a serious development tool, As a 
result, potential users and developers are 
asking questions such as: 


- Is it easy to write a custom control? 

- How long does it take? 

- Is it easy to debug? 

As.usual, these questions are of the ‘Q: How 
long does it take to build a bridge?’ ‘A: It 
depends...’ type. However, I must say that 


it’s a lot easier to write a custom control than 
a complete Windows application (assum- 


ing that you are writing both in C) and that 
it may take between two days and two 
months to write one, dependent on its com- 
plexity. Debugging is easy if you are famil- 
iar with using CodeView for Windows. 


Microsoft provides several sample custom 
controls in source form as part of its Control 
Development Kit (CDK), and if all you want 
to do is create a variant of one of its exam- 
ples, then you could get by without fully 
understanding everything. This is especially 
so if you derive your control from one of 
the in-built, standard controls. This is known 
as ‘subclassing’, whereby you create a con- 
trol which behaves identically to an existing 
control except where you override it by 
defining new behaviour. By doing this you 
can avoid a number of the more compli- 
cated issues such as painting and printing. 


‘The Visual Basic CDK is well packaged and 
tested, In addition to the manual and 
example source code, it comes with a Win- 
dows help file with entries for all the VB API 
messages, functions etc. All the samples 
compile and run, and in the whole of my 
project I only found one genuine (and 


er ing mee Basic 


rather esoteric) bug, which in any case may 
have been fixed prior to release, since I was 
working with beta versions of both the CDK 
and Visual Basic itself. This inspires a lot of 
confidence, since it’s not entirely typical of 
the software tools market-place. 


In order to develop a custom control you 
need, in addition to the CDK, a language 
which can create DLLs. Naturally enough, 
Microsoft recommends C 6.0 or later, and 
all its examples are written in it. You also 
need the Windows Software Development 
Kit (SDK), primarily for WINDOWS.H and 
CodeView, plus the associated manuals, 
especially the reference manual for the 
Windows API functions, messages and data 
structures. It should be possible to use C++ 
rather than C, for example using Borland 
C++, which can certainly generate DLLs. 


You will have a head start if you are a 
Windows C programmer, However, unless 
you are being very ambitious and are plan- 
ning on creating a very sophisticated con- 
trol, you will find ita lot easier than writing a 
Windows application. This is because Visual 
Basic takes care of a lot of the spadework. 


VBReadBasicFile 
VBReadFormFile 
VBRecreateControlHwnd 


VBRefPic 
VBRegisterModel 
VBSendControlMsg 
VBSetControlProperty 
VBSetErrorMessage 
VBSetHIstr 
VBSuperControlProc 
VBUnlockHsz 
VBWriteBasicFile 
VBWriteFormFile 


Visual Basic Custom Control API 


Function Description 
VBAllocPic Allocate HPIC structure. 
VBCreateHlstr Allocate language string. 
VBCreateHsz Allocate HSZ string. 
VBDefControlProc Default message processing. 
VBDerefControl Get pointer to programmer-defined structure. 
VBDerefHistr Get pointer to string data. 
VBDerefHsz Get pointer to string data. 
VBDestroyHlstr Remove language string. 
VBDestroyHsz Remove string. 
VBDialogBoxParam Create a pop-up dialog box. 
VBDirtyForm Indicate property change. 
VBFireEvent Execute event procedure. 
VBFreePic Decrement reference count and delete 
HPIC if count is zero. 
VBGetAppTitle Get application title. 
VBGetControlHwnd Get handle to window. 
VBGetControlModel Get model structure. 
VBGetControlProperty Get property value. 
VBGetHinstance Get handle to current instance of Visual Basic. 
VBGetHistrLen Get string length. 
VBGetHwndControl Get handle to control. 
VBGetMode Determine whether in design, run, or break mode. 
VBGetPic Dereference picture data. 
VBLockHsz Get pointer to data and prevent string from moving. 
VBPicFromCF Get picture from Clipboard. 


Read data file. 

Read property value from disk during a load. 
Destroy and recreate window, to enable 
new window styles. 

Increment reference count. 

Register a control class. 

Send message to a control. 

Set property value. 

Set text of next error message. 

Assign new string data. 

Call parent class directly. 

Unlock string address. 

Write to data file. 

Write property value to disk during a save. 


VBXPixelsToTwips Convert X units to twips. 
VBXTwipsToPixels Convert X units to pixels. 
VBYPixelsToTwips Convert Y units to twips. 
VBYTwipsToPixels Convert Y units to pixels. 


Figure 2 - Visual Basic Custom Control API 
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Writing a control 


A custom control DLL (by convention called 
a .VBX to distinguish it from other types of 
DLL) consists of a ‘model’ data structure, 
which defines a number of the control’s char- 
acteristics, together with two lists, one of the 
control's properties, the other of the events it 
supports. These properties and events can 
either be standard ones, in which case you 
to do, or your own 
unique properties and events for which you 


have no more worl 


must write supporting code, 


Italso has a control procedure, very similar 
to a Windows applications’ WndP roc, 
which receives both standard Windows 
messages and extra messages from Visual 
Basic itself. The difference is that this con- 
trol procedure is an extension of Visual 
Basic’s own WndP roc, and the Windows 
messages your control procedure receives 
have first been filtered by Visual Basic. If 
you choose not to process a message, you 
must pass it to Visual Basic’s default control 
procedure by calling VBDefControl- 


Proc (see Figure 1). 


Based on your ‘model’ structure, Visual Basic 
creates a window for you. It takes care of 
the placing and sizing of this window - you 
don’t have to do any work. Your main task 
is to respond to the Visual Basic messages 
for getting and setting properties 
(VBM_GETPROPERTY and VBM_SET- 


PROPERTY). 


Akey feature ofa control's properties is that 
they can be used as normal variables within 
a Visual Basic program. This is why you 
receive messages for both getting and set- 
ting property values. If you wish, you can 
create read-only or even write-only proper- 
ties, At design time, you receive these mess- 
ages when the user is setting property values 
in the properties bar. At run time, you re- 
ceive them when Basic code which refer- 


ences your properties is being executed. 


To assist you, Microsoft provides a set of 
around 40 functions collectively known as 
the VB API. This is a subset of the functions 
which are used internally to support Visual 


Basic’s standard controls (see Figure 2). 


When a form containing your control is 
saved to disk, Visual Basic will by default 
save your control’s properties for you in the 
form file. If you wish, however, you can 
save them (and load them) yourself by re- 
sponding to the VBM_SAVEPROPERTY 
and VBM_LOADPROPERTY messages. 
You might do this when what you want to 
save is more complex than just the basic 
property value. For example, I used this tech- 


nique to save two-dimensional data arrays. 
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// Data declarations: 


// declare segData as a segment base 
_segment segData; 


// data based pointer 
#define DBP _based( segData) * 


// data based handle (pointer to a pointer! 
fidefine DBH DBP DBP 


// data based void handle 
typedef VOID DBH BHVOID; 


typedef struct tagDATA ( 
// # data points 


SHORT Points; 
// array of real data 
REAL fData[1)}; 


} DATA; 


// handle to distance data 
DATA DBH bhDistance; 


// Allocate & initialise a local heap in 
// global memory: 


hseg = GlobalAlloc( GHND, 8192); 
if ( !hseg) 
return FALSE; 
segData = (_segment) GlobalLock( hseg) 
LocalInit( segData, 16, (USHORT) 
GlobalSize( hseq)); 


1 1 
// Routine to allocate memory in local heap 
BHVOID NEAR MemAlloc ( USHORT cb ) 
{ 


HANDLE hemp; 
_asm 
{ 

push ds 

mov ds,segData 


} 


hTemp = LocalAlloc( LMEM MOVEABLE | 
LMEM_ZEROINIT, cb); 


_asm 
{ 
pop ds 
) 
return (BHVOID) hTemp; 


// Use MemAlloc to allocate a data array 
// in a local heap: 
bhDistance = (DATA DBH) MemAlloc( 
sizeof( DATA) + ( REAL) * (Points-1)); 


// Access a point in the data array: 
fDataVal = (*bhDistance) ~>f£Data(Point]; 


Figure 3 - Creating & managing instanced local heaps 


Memory management is probably the most 
important technical issue you have to ad- 
dress in a custom control, as it is in any 
Windows program. You must remember 
that there may be many instances of your 
control active at the same time (in our case, 
there may be several graphs on one or more 
forms). You cannot predict the order in 
which you will receive messages, and 
therefore you cannot use static or global 
variables to hold information between 
messages. Your code may even be ex- 
ecuted reéntrantly - eg you could call a 
Windows API function in your control 
which causes a message to be sent imme- 
diately to your own control procedure. 


Visual Basic helps by providing the facility 
for you to create a data structure to hold all 
the ‘instance information’ of your control, 
typically its current property values. It 
reserves space for this structure internally, 
and guarantees it will not be used or cor- 
rupted by other control instances. Your first 
action on receipt of a message will normally 
be to retrieve the address of this data struc- 
ture from Visual Basic so that you can pro- 
cess the message in the context of the 
correct instance of your control. To do this 
you call the API function VBDerefCon- 
trol with the control handle (HCTL) 
passed with the message. 


If your control needs to store a variable 
amount of data (as mine does for its graph 
data arrays) you will probably want to allo- 
cate memory ona local heap. You can’t use 
the above-mentioned structure directly 
since it must be of fixed size. This is a 
problem, because in C you can normally 
have only one local heap for your entire 


DLL. However, there is a neat way around 
this. With the help of a little in-line assem- 
bler code, you can create and manage in- 
stanced local heaps ie, one per instance of 
your control. You can store the segment 
value of each local heap in your control's 
instance information and retrieve it when 
you want to access the variable-length data. 
If you are feeling adventurous, you can 
access your instanced local heaps using 
based pointers for better performance and 
smaller code size (please see Figure 3). 


If you derive your control from a standard 
control, you may be able to use the stand- 
ard control’s ability to display and print 
itself in response to the WM_PAINT mess- 
age. However, assuming this is not the case, 
you will need to get to grips with the Win- 
dows Graphical Device Interface (GDI). This 
is not that simple and requires a lot of study 
of the relevant sections of the Windows 
manuals. Avoid having to do this if you can! 


I haven't talked much yet about events. In 
fact, it’s very possible you won't need to 
write any special code to support events, 
but simply choose which of the standard 
events your control needs to support. By 
including a standard event in your list of 
supported events, you make that event 
available to the user. For example, if you 
include the Click event in your list, the 
user will be able to write an event proce- 
dure in Basic to respond to a mouse click 
on your control. It’s as simple as that. 


However, you might need to create unique 
events of your own. Suppose you were to 
write a spreadsheet control (an ambitious 
project!), you would need your own unique 
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events to indicate things such as a change 
of focus from one cell to another. To imple- 
ment an event of your own, you would add 
it to your event list, write the code to detect 
when it occurs (usually by trapping Win- 
dows messages), and then call the API func- 
tion VBF ireEvent to notify Visual Basic 
the event has occurred. Visual Basic will 
then invoke the user’s Basic event proce- 
dure, if he has written one. 


Protection 


Two important issues for commercial soft- 
ware developers are how to protect against 
piracy and how to create a version of their 
software which demonstrates the power of 
their product without giving away too 
much, 


A custom control will typically be pur- 
chased by a programmer who wants to 
build it into an application. If he wants to 
distribute that application he must also dis- 
tribute the custom control, even if he has 
created a .EXE version of his application. 
Now, suppose the recipient of the applica- 
tion has a copy of Visual Basic, then what 
is to prevent him from using the custom 
control himself to create further applica- 
tions? Microsoft has anticipated this and has 
provided a mechanism for the control to 
find out how it is being used. Microsoft 
recommends that the custom control ven- 
dor supplies two versions of his control, 
one for design use and one for run time use 
only. This latter version is the one the pur- 
chaser distributes with his applications. 


Ina similar fashion, a restricted, demonstra- 
tion custom control could refuse to work in 
the run-time environment, and thus be use- 
less to anyone attempting to build it into an 
application for distribution. We have used 
variants on these techniques to protect our 
own custom control. 


Any criticisms? 

Ido have some detailed criticisms of Visual 
Basic and its Custom Control interface, al- 
though none of them are serious. Some will 
undoubtedly be addressed in later releases, 
Here are the problems I had to program 
around: 


Property data types are somewhat restricted. 
Not all the Visual Basic data types are sup- 
ported. For example, a property cannot be a 
double-precision floating point number. 


A property can be an array, but only single 
dimension arrays are supported, and an 
array-type property cannot be accessed at 
design time. I found this a great pity, since 
graphing and charting is heavily oriented 
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towards arrays of data (multiple points and 
data sets, arrays of colour and symbol infor- 
mation etc). My solution was to create ar- 
rays out of normal, non-array properties, 
and to access them through ThisPoint 
and ThisSet properties. In this way I was 
able to make arrays accessible at both de- 
sign time and run time. For example: 


graphl.ThisSet = 2 
graphl.ThisPoint = 5 
graphl.GraphData 25.5 


" 


sets the fifth point in the second data set to 
25.5. A little clumsy, but effective. 


There is no facility to define your own 
methods (commands to non-OOP aficiona- 
dos). This is a pity, but can mostly be over- 
come by using the getting or setting of a 
property instead to trigger some action. 


There is no direct DDE support for custom 
controls. Whereas a standard control can 
act as either a client or a server in a DDE 
conversation, a custom control cannot, ex- 
cept via an intermediary. For example, our 
‘ChartBuilder’ graph control can act as a 
DDE server only by using a picture control to 
forward a changed graph to a client - accept- 
able, but not a slick as one would wish. 


There is no Windows Help interface. This 
is perhaps the most serious omission. 
Microsoft provides help for Visual Basic 
itself, including help on all its in-built con- 
trols’ properties, But what about help for 
your control’s unique properties and 
events? There is no facility for you to extend 
Visual Basic’s help with your own. I over- 
came the problem by creating a ‘Help’ 
property. Any access to my Help property 
triggers Windows Help with my own help 
ile (an example of using a property to 
implement a method). 


A Windows application usually has an ‘About 
Box’, which it can use to display version 
number, author etc, No such facility is avail- 
able to the custom control. With a commer- 
cial software product this is important for 
both support and copyright reasons, so I 
created a ‘Ct 1Version’ property which 
is a read-only string property containing 
version number and copyright notice. 


Of Visual Basic itself, | would say that its 
printing is weak. The Print Form method 
prints a bit-for-bit image of a form, thus wast- 
ing the potential resolution of the printer. I 
overcame this problem by providing an op- 
tion to print graphs direct to the printer at the 
full resolution of the printer driver. 


Its Z-ordering (the order in which it displays 
overlapped controls and thus which con- 
trols get clipped) is very strange - I still can’t 


x 
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predict what it’s going to do! This can create 
bizarre effects when you drag-and-drop or 
refresh overlapped controls at run time. 


And finally, the. EXE file generation is ok, 
but of course everyone will want truly com- 
piled programs. Right now what you get is 
an interpreted program with an EXE file 
loader tacked on the front, which requires 
a large (270 KB) DLL in order to run. 


Conclusions 


As Isaid atthe beginning, long-term Assem- 
bler and C programmers are unlikely to 
show immediate enthusiasm for any new 
version of Basic. However, in the course of 
the last few months, we have had our 
prejudice converted into great enthusiasm, 
not least because of the way in which Micro- 
soft has created an open architecture for 
Visual Basic via the Custom Control inter- 
face. It has given us the opportunity of 
making our programmable graphs and charts 
accessible to even the humblest programmer, 


But can you use it to develop real applica- 
tions? The answer has to be yes, the only 
stigma being the required presence of the 
run-time DLL. Visual Basic is streets ahead 
of any other Windows development envi- 
ronment I have yet come across in combin- 
ing genuine ease of use with extensibility, 
A very effective way of developing a pro- 
fessional application would be to use Vis- 
ual Basic for the framework of the 
application and its user interface, and to fill 
in the gaps with Custom Controls and DLLs. 
In this way none of the traditional argu- 
ments against Basic (lack of functionality 
and/or performance) are valid. 


Visual Basic also introduces Object 
Oriented Programming concepts in such a 
gentle way that you won't necessarily re- 
alise you're going through a conversion 
process until you’ve been converted! 


All in all, an excellent, open-architecture 
development tool - it’s a winner! 
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GUIs 


Total rewrite? 


JSB’s Mike McCusker and Glenn Pittaway take a satirical look at the decisions which are 
forced on developers by the advent of GUIs, and explain the Deskterm approach. 


The day started badly. I was late, ice on the 
points at Watford, and in my rush to answer 
the already ringing support ‘phone, I 
knocked a half-filled cup of cold coffee 
over my keyboard. It was then I noticed that 
ominous yellow sticky note, right in the 
centre of my terminal. ‘See me! CJ’. 


‘Look Norm, we must get GUI, and we must 
get it now!’, I was still in shock when CJ 
threw me the report, ‘GUI Users Do It Better 
And Quicker’, Good idea for a bumper 
sticker I thought. ‘My gut tells me GUIs are 
where it’s at strategic-wise, and if Word- 
PlexbASE 123++ isn’t GUI in the next 6 
months, we’re dead meat, and I didn’t get 
where I am today etc etc’. 


The figures seemed to bear him out. The 
surveys showed that GUI users, even com- 
plete novices, were up to 35% more pro- 
ductive than their CUI counterparts, and 
that the work they produced was more 
accurate. Even fatigue and frustration levels 
were lower among GUI users, 


I left CJ’s office and began to consider the 
task. 


Two years ago, WordPlexbASE 123++ rep- 
resented the state of the art in CUI inte- 


such as a spreadsheet, word processor and 
database had been revolutionary, and I was 
especially proud of my cascading menu 
system implementation which I'd sweat 
blood over. Getting to grips with character 
windowing had driven me to drink on more 
than one occasion, and what about all the 
performance problems I’d had with a 9600 
bps line, refreshing the windows had taken 
an age. Swapping the keyboard focus be- 
tween different windows had also been 
particularly tricky (how many unique hot- 
key combinations can you think of?) 


I collected all the technical overviews, pro- 
duct descriptions and marketing hype 
together, After several hours of reading, 
pondering and head scratching I had dis- 
covered that there are only three major GUI 
environments: X-windows which is mainly 
UNIX, Microsoft Windows for MS-DOS, and 
Apple Macintosh, 


What’s In A GUI? 


This looked promising, how different could 
they be? They all seemed to look the same. 


i) They all use bit-mapped graphics, which 
means that the applications can use images 
such as icons, windows, menus, buttons, 
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Figure 1 - The GUI environment 


screen. That was a far cry from WordPlex- 
bASE 123++, where the height of sophisti- 
cation was the ability to swap windows 
using a short-cut like Alt-Ctrl-Shift-F1-a. 


ii) They all allow the user to customise the 
environment, by changing the size of win- 
dows, moving them about the screen, and 
changing colours, Here WordPlexbASE 
123++ was in a class of its own, the user 
could choose from a range of cursors 
(block or underline), and even configure 
the screen colours (these features only 
available on terminals with a ‘Setup’ op- 
tion). 


iii) They all offer a friendly and intuitive 
environment, the GUI using dialog boxes 
to interrogate the user, and help systems to 
inform him. 


iv) They are totally and utterly incom- 
patible! Oh dear. 


Eeny, Meeny... 


The first decision was which GUI do we 
write to? CJ made his feelings clear, ‘I didn’t 
get where I am today by writing to just one 
GUI’. Unfortunately our programming re- 
sources, myself and a junior programmer 
also called Norman, ruled this out. Also this 
would put the support team (again myself 
and Norman) under a great deal of press- 
ure. As for choosing a GUI, all the candi- 
dates had something in their favour. 


The Apple Macintosh, introduced in 1984, 
seemed to be the most popular GUI, and is 
a stable and well tested system. It does 
however lack many of the features avail- 
able in the newer systems. 


Microsoft Windows has been widely 
adopted by users, and many of our compe- 
titors are busy porting their applications to 
the latest release, version 3.0. Sixty million 
PCs means that there is a fairly large poten- 
tial market out there. 


.EXE Magazine, Vol 6, Issue 6, November 1991 


33 


Being technically minded myself, I must 
admit to having found X Windows an at- 
tractive proposition. Although the market is 
small at the moment, and the hardware 
requirements are enormous, X has the ad- 
vantage of having few applications to com- 
pete with WordPlexbASE 123++, One 
problem however concerns the raging 
battle over which ‘Look and Feel’ to adopt, 
Motif or Open Look. 


It looked like I had four options: 


i) Port the whole application for our chosen 
GUI. 


ii) Port to a toolkit interface. 


iii) Use conversion software to bolt a GUI 
onto my CUI. 


iv) Start scanning ‘Sits Vac’ columns. 


GUI Port 


From the start this looked like the least 
attractive option. 


The porting option would offer the best 
performance, we would be writing direct to 
the lowest level GUI functions. Also this 
approach would allow us to use the full 
functionality of the GUI. On the downside, 
I'd have to get up to speed on one or more 
GUIs, and all the courses and all the text 
books in the world wouldn’t be of much 
help if the structure of WordPlexbASE 123++ 
wasn't appropriate for a GUI application. 


At the heart of every major GUI application 
lies an event handling loop. The GUI pres- 
ents the world as a series of events or mess- 
ages: every time the user hits a key, or 
moves his mouse, an event is generated, 
this isn’t necessarily the case for CUIs. This 
might not be good news for WordPlexbASE 
123++, which consists of four main while 
loops linked by goto statements. (Figure 2). 


By this time I knew what an icon was, but 
did WordPlexbASE 123++? This thought 
stopped me in my tracks. Assuming we 
could rebuild WordPlexbASE 123++ around 
a message loop, we still had all the visual 
aspects of the GUI to consider. How much 
work would be needed to make WordPlex- 
bASE 123++ update scroll bars on its win- 
dows when the window was sized? How 
much code would we need to write to use 
the available fonts in our word processor or 
change ‘Error! 1254/0xa2 see: section 10.3’ 
into a dialog box saying ‘Can't save changes’? 


The possibilities both excited me and filled 
me with dread. This was not going to be a 
trivial task. To get WordPlexbASE 123++ to 
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look as slick as the environment we’d 
chosen wouldn't involve so much porting 
it as rewriting it. So many of these concepts 
hadn't been relevant when I’d typed that 
very first main ( ) all those years ago! 


Ll 
Swapping the 
keyboard focus 
between different 
windows had also 
been particularly 
tricky 


UMM 


Toolkit Port 


Now this looked more like it. By this time I 
wasn’t looking for miracle solutions, and 
this option presented fewer problems than 
a GUI port. To make best use of a graphical 
environment, we'd have to modify the code, 
but a toolkit port would allow us to deal 
with graphical objects on a much higher 
level, for example, we wouldn’t have to 
worry about registering window classes 
etc, we'd just be able to open windows. 


The biggest attraction was the possibility of 
writing to a toolkit that was available on more 
than one GUL. Irummaged feverishly through 
the product fliers and free sheets in the ex- 
hibition carrier bags that lived by my desk. I 
knew they'd come in handy one day. 


‘Portability between character and graphical 
window systems’, brilliant, ‘Identical source 
code. No ifdefs’, even better. Apparently XVT 
Software Inc of Boulder Colorado had a tool- 
kit that would allow us to run WordPlexbASE 
123++ on MS-Windows, X and the Apple 
Macintosh, 


XVT consists of several C function libraries 
which represent the Application Programm- 
ing Interface or API, These libraries contain 
functions similar to those found in the various 
GUIs to handle most of the ugly details, such 
as creating and manipulating windows, mem- 
ory management, drawing graphic objects 
on the screen, and dealing with system 
events and messages. Once we'd rewritten 
WordPlexbASE 123++ this way, porting to 
a different GUI would simply be a matter of 
recompiling on the target environment. 


This sounded too good to be true. Surely 
there would be some performance hit, the 


GUIs 


extra level of software needed would en- 
sure that. Although XVT allowed their li- 
braries to be distributed royalty free, there 
was still the problem of relying on third 
party software. What kind of support would 
we get for problems that weren't in our 
code? 


Portability was the goal, but what if we 
could get our application onto a number of 
platforms without the need to even recom- 
pile it? In the character based world, the 
solution lay in using terminal standards 
such as the DEC VT100. Then the answer 
dawned on me. What if our application 
could continue to function in the old way, 
using escape sequences to drive terminals, 
but could have access to the extra capa- 
bilities of a GUI? I was just drafting my letter 
of resignation to CJ (just two words), and 
looking for the phone number of our local 
venture capitalist to fund my brilliant tech- 
nological breakthrough, when another 
hand-out caught my eye. Somebody had 
beaten me to it! 


Initialise application. 
Register classes etc. 


Create windows/widgets. 
Show window. 


Enter message or event loop. 
From now on the application 

3 can handle events or messages 
it is interested in, ie mouse 
movement, key strokes. 


Prepare to terminate. 
Free up memory, 
close windows etc. 


Figure 2- 
Typical GUI Application Structure 


LBMS Systems Engineer 


Multi-user CASE to boost your team’s productivity 


It’s here! Practical CASE automation that takes 
team productivity to a new high... 
LBMS Systems Engineer, Built on the LBMS 

pedigree, this multi-user windows-based tool 
offers leading-edge technology to support the 
rapid application techniques you want to use. 


So why multi-user? Systems Engineer networks 


your team to provide concurrent and 
immediate access to shared information. The 
resulting accuracy and consistency are the keys 
to rapid progress in application development. 


How does Windows help? Windows™ 3 is a 
breakthrough in performance and usability. 
Systems Engineer fully exploits this natural 


desktop approach. As a result, multiple 
techniques can be used side-by-side to achieve 
the ideal decision-making context for quality 
designs. Systems Engineer transforms the PC 
into a powerful developer's workstation by 
integrating CASE with your choice of Windows™ 
tools (word processing, e-mail, project 
management etc,), For added flexibility, an OS/2™ 
version will be ready when you are. 


As an IBM AD/Cycle” vendor and partner to 
other leading industry suppliers, we offer 

an integrated set of CASE and methods 
solutions that can be matched perfectly to your 
development environment. 


Trademark ownership. OS/2", AD/Cycle: International Business Machines Corporation. Windows™ : Microsoft Corporation, 
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So that you gain the very best from our CASE 
tools and methods, we back you with the level 
of training and support that’s appropriate to 
you. Our aim is to transfer the skills and 
experience of the best people in the business 
to your organisation. 


Get LBMS integrated CASE solutions working with 
your team. Phone Elizabeth Baxter now on 

071 636 4213 for a demonstration, more inform- 
ation or details of our CASE technology seminars. 


Evelyn House 62 Oxford Street London WIN 9LF 
Tel: 071-636 4213 Fax: 071-636 2708 
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EDGE SOFTWARE FROM THE 
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AlCorp 1st Class - Discovery Kit £84 
Find out about 1st Class Application Generation 

AlCorp 1st Class - Development System £765 
Easy to use application generator with hypertext 
and hypergraphics 

AlCorp 1st Class Complete System £1817 
Combining development and runtime systems 


lcience and Engineering 
Bimillennium HiQ (MAC) £595 
A poworful, integrated system for solving 
engineering and scientific problems 
SCT Ctrl-C 
Mathematical Analysis tool including Matrix 
Manipulation, Control System Design and DSP. 
Mathematica £ask 


£1199 


[Mew Technologies 

Abductive Modelling. 

AbTech AIM Demo system £42 
Find out about Abductive Inferencing - Possibly the 
ultimate in ‘Black-Box’ Numerical Modelling 

AbTech AIM Investigator £496 
Investigate this new numerical modelling tool 

AbTech AIM Problem Solver £1595 
The full scale product for those larger problems 
including ‘C’ source code generator 

Fuzzy Logic 

Hyperlogic CubiCale £572 
For Fuzzy logic system generation 

Hyperlogic CubiCalc with run-time library £807 

Neural Computing 

NeuralWare Explorer £175 
Explore Neural Computing Techniques. 

NeuralWorks Professional-II/Plus £1795 
The leading Neural Network Development tool 


[@leverse Engineering 
Hypersoft Application Browser £2499 
Automatic documentation and interactive analysis 


tool for COBOL applications 


Unless stated prices are for MS-DOS 
versions of software. Most of our 
products are also available for other 
PC's and Workstations including SUN, 
RS-6000, DEC, HP. please call 
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Desktop FORTRAN 


EXPERTS AGREE WHAT TO BUY — THEY JUST CAN'T AGREE WHY! 


Simulation 

Wolverine Personal GPSS/H £1691 
Understand your systems through Discrete Event 
Simulation 

Wolverine GPSS/H 386 £3043 
386/486 version for simulation of larger models 

Wolverine Proof Animation £3499 
Animated presentation of simulated system 


loftware Development 

Lucid 386/486 LISP Dev Environment £2195 
Arity Prolog Combination Package £740 
RogueWave Math.h++ for efficient Numerical 
Computing £161 


and much, much more - please call 
= 


TEL:0444-235101 


Fax: 0444-242921 


Scientific Computers Ltd. 
50, VICTORIA ROAD, BURGESS HILL 
WEST SUSSEX, RH15 9LW 


~The 
main-frame applicati 
effort. The speed of com 
run time performance is f 
operations and. the 80 
programs run like lightnin, 


pilation is ineredible! 


*) 
5 allow 3 
mn oterork with files 


Nov 
Computer be te 
c 


est and most complet 


“By far the fast cover seen or Use 


compiler that | hav 
environment”. 


‘TI or has allowed us to port our 
2TN77 compiler has allowed 

: ana to 386 micros with minimum 
The 
Fantastic, full support for 32-bit 
3X7 coprocessor means our 


e " 
Tony Fitspairick. Exploration Consultants Lid. 
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production programs over to FIN77. 


FORTRAN 
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Tim Wool 
FTN77/386 User. 
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Dr. G.R. Chaplain 
NCL. Investments Lid 
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FTN77 386/486 — extending MS-DOS. 
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Rob McLaren 
FIN77/386 User, 


“The ease of use, speed, debugging facilities, dynamic 
libraries with resulting small .EXE files, and extensive 
library routines made it a joy to use.” 


vasy to use. There 
is an on-line help. facility. which made 


... Mike Gunn and Arul Britto, 
EXE Magazine, May 1989. 


Without the FT'N77236 compiler it 
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C eri 
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¥ Wayne B'Rells 
Power Technologies Inc 


H. Gordon Jensen 
FTN77/386 User. 
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UNIX VERSION 
AVAILABLE Too! 


An organisation calling itself the Interna- 
tional Association for Character Window- 
ing Standards had decided to produce a 
terminal specification which would allow 
applications to create and manipulate win- 
dows using escape sequences. Looking 
through the brochure it seemed that some 
pretty big names were involved - DEC, 
WYSE, JSB (who are they? Ed) and SCO to 
name but four. The only problem was it 
only applied to character terminals, 


Do good things come in threes? It seemed 
so. ‘Bring GUI Ease of Use to Existing Soft- 
ware’ read the next piece of paper in the 
carrier bag. [XI, a Cambridge company, had 
developed something called the X.Deskterm 
protocol. This was like the [ACWS protocol, 
but applied to bit-mapped screens. Although 
it had been developed initially with an X 
front-end, JSB had written a Windows 3 
implementation. True, there was no Macin- 
tosh version available, but in the immortal 
words of Meatloaf ‘Two outta three ain’t 
bad.’ The advantages seemed clear. We'd 
be able to keep the essentially character 
based nature of WordPlexbASE 123++, but 
with some extra coding we'd be able to have 
access to GUI objects such as dialogs, scroll 
bars, mice, and features such as menuing 
would have the look and feel of the GUI. 


The pros and cons of the approaches seemed 
to be like this. XVT would give us access to 
the three major GUIs, and possibly others 
in the future, but it would involve a major 
rewrite of WordPlexbASE 123++, and it 
would commit us to third party software. 
This last point would also be true of De- 
skterm to some extent, but IXI’s aim is to 
make the Deskterm protocol a non-proprie- 
tary standard, Deskterm would also allow us 
to keep much of our existing code, adding 
merely the amount we needed to include 
concepts such as scroll bars or fonts. 


Conversion Software 


Conversion software is a means of encap- 
sulating applications. This means that the 
application runs unaltered, but is placed 
inside a software ‘bubble’ that can interpret 
its behaviour, and map this onto the target 
environment. 


I'd already read about Deskterm, but it ap- 
peared that there was a tool that would 
allow us to run WordPlexbASE 123++ in its 
usual fashion, as if it were driving a VT100 
or ANSI terminal, but which would convert 
this protocol to that of Deskterm. This tool 
was called Soft Option. Using Soft Option 
would involve writing a script describing 
the behaviour of WordPlexbASE 123++, 
and the interface we wanted it to present to 
the user, in a simple English-like language. 


GUIs 

In our script we'd be able to describe ‘hot’ 
areas on the screen, for instance the ring 
menu at the top of WordPlexbASE 123++’s 
spreadsheet, then react to changes in this 
menu by changing a Windows or X style 
menu. We could also use the status line of 
our word processor to decide that the win- 
dow needed a scroll bar. The possibilities 
seemed endless. 


Resignation 


Itlooked like this drastic action wouldn’t be 
necessary. 


We couldn’t rewrite WordPlexbASE 123++ 
for each GUI, Norm and I couldn’t manage 
it in the six months. So it boiled down to: 


i) Doing a major rewrite to a toolkit like 
XVT, which would involve learning all 
about the functions available, and restruc- 
turing the application to use them; 


ii) Retaining the essential nature of Word- 
PlexbASE 123++, adding only the code 
necessary to implement the GUI features 
we desired, using a protocol like Deskterm; 


iii) Using an encapsulation method like 
Soft Option, which again involved a great 
deal of learning and analysis of WordPlex- 
bASE 123++, but no changes to the applica- 
tion sources. 


I worked late into the night on my carefully 
reasoned report. 


Shock Horror! 


The day started badly. I was late, signal 
failure at Clapham, and in my rush to 
answer the already ringing support phone, 
1 knocked a half-filled cup of cold coffee 
over my keyboard. It was then I noticed that 
ominous yellow sticky note, right in the 
centre of my terminal. ‘See me! C.J’. 


‘Look Norm, we must get multi-media, and 
we must get it now!’... 


Norman and Norman were assisted by Mike 
McCusker and Glenn Pittaway. Mike and 
Glenn work at JSB Computer Systems Ltd of 
Macclesfield. Both work on the company’s 
MultiView product. JSB can be contacted 
on 0625 433618. 


Other contacts: XVT is distributed in the UK 
by Personal Workstations Ltd (071 
4036698); Soft Option is produced by Con- 
nectivity Ltd (0954 51920) and Deskterm is 
produced by IXI (0223 462131). 
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Objects 
At Your Fingertips 


COCKING & DRURY 
SOFTWARE 


180 TOTTENHAM COURT ROAD, LONDON W1P 9LE 


071-436 9481 
FAX: 071-436 0524 
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Actor is an interactive 


development language for 


both new and advanced 
Microsott Windows 
programmers. Relying on 
the most modern object- 
oriented programming 
techniques. Actor boils 
down the complexitities of 
the Windows API to a few 
powerful principles called 


Actor delivers Object - 
Windows in an easy-to-use 
programming environment 


ObjectWindows. ideal for learning Windows 


while writing your 
programs one step at a 
time. Add to this support 
for C libraries and DDE, 
and you've got the fastest 
route to Windows. Order 
your copy today. 


Actor 3.1 Now Only £175 


(includes ObjectWindows) 


Actor Professional £375 
(includes ObjectGraphics & The Whitewater Resource Toolkit) 


Pure Object Oriented Programming 
for Microsoft Windows 


For more information, upgrade requests or to place your order call 
NEOW Ltd on 0628 668334. 


NEOW Ltd. Unit 12, Progress Business Centre, Whittle Parkway, Slough, SL1 6DQ. Tel 0628 668334. Fax 0628 665722. 
All trademarks acknowledged. 
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RISCOS Development 


Acorn’s new 
Programmers’ Toolkits 


Acorn have launched a new desktop development environment for RISCOS applications on 
the Archimedes. Jon Vogler reviews it and compares it with market leader Saber-C. 


Why consider writing applications under 
RISCOS? Because there are 140,000 ma- 
chines out there running Acorn’s operating 
system for its super speedy PCs based on 
the ARM RISC processor. The latest, fitted 
with the ARM 3, run as fast as my Sun 
workstation but cost less than half as much, 
which is why Acorn was the fifth largest 
vendor of PCs in the UK last year, selling 
more than either Apple or Atari. To support 
its hardware, Acorn depends on its growing 
catalogue of application software; 1300 
packages so far, The company has just in- 
vested six man years of effort to produce a 
set of programmers’ productivity tools. 


There are actually three products, but if you 
buy one you get two: 


For £229 (+ VAT) there is Acorn Desktop C 
which, if you must equate everything to the 
DOS world, is equivalent to Microsoft C 6.0. 
It replaces Acorn’s two year old ANSI C 


release 3 and can be used to write either 
flavour of C: ANSI or K&R. The 1989 stand- 
ard set by the ANSI X3J11 committee 
(against which it has been tested with the 


Lecce 
The Sun-Saber 
° ° 
combination costs 
about 10 x as 
3 
much as Acorn’s 
C package 
WMMMMMH@@@ET@E@@VXC#qYqHeEqXXE@@MMM000 
Plum-Hall C validation suite version 2.00) 
should, of course, be used by any author 


writing a new application. However, those 
updating existing C code, are more likely to 


use the portable C compiler (PCC) which 
closely follows the definition give by Ker- 
nighan and Richie in the original edition of 
The C Programming Language. 


£149 ex VAT buys Acorn Desktop Assem- 
bler. This replaces a four-year-old prede- 
cessor which came with neither examples 
nor documentation. By seamlessly merging 
the assembler coding environment with the 
C environment, the system encourages C 
programmers to drop into assembler for the 
hot bits, such as the repeatedly called 
graphics routines or the core sections of 
high speed loops, that make such a dif- 
ference to program performance. 


With both you get the third module: the 
Desktop Development Environment 
(DDE), which contains a set of language-in- 
dependent programming tools and a pro- 
gramming interface designed to improve 
the productivity of RISCOS programmers. 


There are three separate manuals: well writ- 
ten, nicely produced, thoroughly indexed 
and full of helpful appendices. However I 
would have liked a separate tutorial chapter 
covering, from start to finish, the many 
examples sprinkled throughout the text, 
source code for which comes with the soft- 
ware, 


RISCOS Tools 


Programming has long been a non-interac- 
tive, almost linear (command-line) activity: 
rather like writing a letter to a friend: you 
postit, wait fora reply, in response to which 
you write again and so on. DDE converts it 
into an interactive, two-dimensional pro- 
cess, more like a dance: you repeat various 
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sequences and your partner responds and 
sometimes you touch and react to one an- 
other. 


Thus, to compile a piece of source code you 
drop its icon onto the compiler icon, do 
likewise to link it; set options by pop-up 
windows and dialogue boxes and you 
never need issue a command to see process 
output - DDE opens a window sponta- 
neously and displays it. Neither program 
nor compiler ‘knows’ anything about this; 
your end product will run perfectly well on 
a system on which no productivity tools are 
installed. 


This ‘front end’ function is provided by a 
separate module, which uses a formal map- 
ping between the wimp interface and the 
various command line options. It is used 
both to operate the tool kits and in the 
production of new applications. 


The DDE tools are used to produce the 
various ‘icon sprites’, boot and set-up files, 
help files and windows. A set of pre- 
defined template files for window building 
are included in the RISCOS library, such as 
a file information window, font and type- 
face selector panels, a box for searching for 
text strings and another to goto a selected 
line number and a confirmation panel for 
after the ‘kill’ button is pressed. To create 
one’s own templates there is a form editor 
tool which is a programmers dream: he 
paints on the screen the window he wants, 
specifying size, colour and arrangement of 
panes, whether vertical or horizontal scroll 
bars are to be used (and, if so, what should 
be the bounds through which they scroll) 
the placement of icons, whether the pane 
should be movable or automatically red- 
rawn (after being obscured by another win- 
dow), what help screens are attached and 
many other features, each matched to equi- 
valent command line options. Save the 
whole in a file and it becomes instantly 
executable, so you know, immediately, 
whether you have produced the correct 
ind of object. 


The C Tools 


Unmanaged compilation (usually of smal- 
er programs; for larger ones you use Make) 
gets full support from the interface. You 
drag-and-drop the source file onto the com- 
iler icon and are offered options: compil- 
ing without linking, preprocessing without 
compiling, including debug data in the ob- 
ject code (the ce -g option) and enabling 
‘throwback’. Throwback is a good example 
of how the separate DDE tools co-operate. 
f the C compiler or the assembler finds an 
error in a source file, this is listed in a 
window and can be selected with the 
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mouse. This automatically opens a source 
edit window, with the apparent location of 
the error indicated so it can be immediately 
corrected. This is particularly handy for 
those stupid errors, like omitting the semi- 
colon at the end of a line of C, which you 


UML 
By merging the 
assembler and C 
environments, the 
system 
encourages C 
users to drop into 
assembler for the 
hot bits 


WML 


want to get out of the way before you get 
on with serious debugging. More obscure 
compile-time options are relegated to a 
pop-up menu so you need not touch them 
unless required: choice of libraries, PRE- 
DEFINEs and UNDEFINEs, special debug 
options (like the -f option, which only 
generates information on functions and top 
level variables - those outside functions - so 
as to reduce the amount of debug output), 
setting the directory where cc should place 
its output, defining the search path for 
#include directives and the rest. 


In operation the programmer is unaware 
whether the tools he is using are part of 
the language toolkit or the desktop envi- 
ronment but, to keep the record straight, 
the C tools include the compiler with its 
set-up procedure, the conversion pro- 
grams between ANSI and PCC and the 
CMHG header generator: a tool to enable 
relocatable RISCOS modules to be written 
entirely in C by those who cannot afford 
the assembler product (or, more likely, 
are terrified of assembly language). 
CMHG automatically generates the 
header table that occurs at the start of 
every relocatable module, and points to 
various items of data and code. The hand- 
book contains useful information on writ- 
ing relocatable modules as well as some 
hints about memory usage from relocat- 
able code. Finally, of course, the C mo- 
dule contains the RISCOS library and the 
ANSI C library. No separate library is 
needed for the portable C compiler: you 
simply set a switch at compile time. 


RISCOS Development 


For authors who want to upgrade existing 
code to ANSI (or who just cannot make up 
their minds which to adopt) a couple of 
neat tools are included: ToANSI and ToPCC 
which help convert source code written in 
one style to the other. For example a PCC 
function definition 


void c_data(a, g) 
float a; 
int gj 


will be converted by ToANSI into: 
void c_data(float a, int g) 


These can’t do all the work for you: the 
ANSI standard is much tighter than K and 
R, but I found the handbook helpful in 
listing features (of both the language and 
the libraries) where C authors may get an 
unpleasant surprise when converting exist- 
ing code to ANSI. 


Interactive Tools 


Probably the most exciting part of the 
whole tool kit are the interactive tools: par- 
ticularly the Make tool and the debugger. 


The debugger provides facilities familiar 
from such C debugging programs as adb, 
sdb or dbx, butit displays the source code 
in a scrollable pane, with a pointer in the 
margin to indicate which line of code is 
currently executing. In a separate status 
pane (which can be moved and resized 
independently) debugger information is 
displayed. Using pop-up menus you can 
select aids which, with conventional de- 
buggers, you would have to type in as 
commands. You can single-step through 
the code, specifying (via a dialog box) 
whether to enter procedures or merely call 
them, step by source statement or by ARM 
instruction, how many steps at a time and 
so on, You can call specified procedures or 
return from the current procedure, You can 
set a whole 's of interrupts: break- 
points at specified lines, procedures or 
events; watch-points that will spy on a 
given variable or memory location and flag 
every time it changes its value; traces which 
notify you when a variety of actions occur 
(usually used as an alterative to stopping 
execution). The likeness to a dance is un- 
mistakable if you trace execution: the 
pointer performs a veritable gavotte around 
the source code, 


You can alter the values of variables, regis- 
ters or even memory locations directly and 
also enter RISCOS * commands into the 
debugger window: for example to discover 
what directory you are in or the value of a 
search path ifa file is not being found. One 
feature which I found both helpful ani 
infuriating is that it turns off the norma 
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An advanced drawing tool for the OS/2 Presentation Manager environment 
with powerful features. OS2DRAW is easy to learn because of its 
Presentation Manager interface and its handy menus. OS2DRAW provides 
you with the tools you need for drawing. Tools include rectangle, polygones, 
patterns, circles, polylines, colours and many more. Qe 


VSR Holland 
What you need 3500 GN Utrecht Fax: Intl. +31 30 31 04 26 
. . rec! ‘ax: Intl. + 
°0S/2 version 1.2 or higher The Netherlands Phone: Intl. +31 30 32 49 44 


°50386 


*°a mouse 


oe 
°6 Mb of internal memory and 10 Mb of external wok 


To order OS2DRAW mail or fax form to address above 


Single user license $245.= 


Site license $4000.= 


Features Nieroal 
*Patterns Duplication Page breaks 

*Multiple undo/redo *Dashed Lines ¢Polylines Company name | J 
*Drawing size Line width eLayering Street j 
*Rotation eLine joins *Colouring : : 

eZoom in/Zoom out Grid *Keyboard shortcuts City | J State | } Zip J 
ee seoeraying Resizing Country | j 
*Connections *Object selection oF; 

*Scrolling cee ie ieee Pay by |_|certified cheque or [<a] VISA 
*Auto scrolling cha el foreground *Copy/paste Cardno. | _JExp.date| j 
eRulers *Grouping/ ungrouping —°Printin 5 

Line ends “Overview Pee CAutomatio Page numbering (Alea 
*Grid snapping Alignment All product names are registered trademarks of their respective manufacturers 


inally, there's a CASE tool that won't 

get in the way of your creativity... A 
tool that makes structured analysis, 
structured design and data modeling 
as easy as working with any other tool 
‘on your PC - EasyCASE Plus! Using 
EasyCASE Plus’ new, easy to use 
graphical user interface (GUI), you'll 
be creating and editing charts, linking 
them, and building your data dictionary 
in no time. As well as being easy to 
use and easy to learn, EasyCASE 
Plus is easy on your budget! Ask any 
user. They'll tell you it's the best buy 
for your PC based CASE tool needs. 
Discover why over 4,000 software 
professionals use EasyCASE Plus 
and how you can join them! 


Requirements: 

Runs on: IBM PC or PS/2 (AT recommended), 
DOS 3.1 or higher, EGA/VGA color, mouse, 640 K 
RAM (500 K free), 1 MB EMS recommended, 
math co-processor supported. Printers/Plotters 
Supported: Epson FX & LQ, IBM Graphics & 
Proprinter X24, HP QuietJet, DeskJet, & 
LaserJet, HP Plotters, PostScript. 


EasyCASE Professional... . . $649 
(includes integrated DFD level balancing and 
data dictionary/diagram analysis) 


©1991 by Evergreen CASE Tools, Inc., All Rights Reserved. All trademarks are the property of their respective companies. 
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"EasyCASE Plus is a well designed, low priced 
tool that is easy to learn and provides excellent 
diagramming capabilities... EasyCASE Plus is 
an excellent investment.” 


Methods: 

= Yourdon/DeMarco 

™ Gane & Sarson 

= Ward-Mellor/Hatley 
™ Yourdon/Constantine 
™ Martin 

= Chen, Bachman 


™ Data Mode! 


COMPUTER 

LANGUAGE 
PRODUCTIVITY 
AWARD 


1990 


Diagram Types: 
® Data Flow Diagrams (DFDs) 


™ Structure Charts 
® State Transition Diagrams 
™ Entity Relationship (ERDs) 


Diagrams 


® Transformation Schema 


(real-time DFDs) 
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Features: 
™ BM SAA/CUA compliant graphical user 
interface (GUI) 
™ Extensive aoa editing features 
SE III compatible data 


™ Integrated dB, 
dictionary 

™ Integrated dictionary manager, reports 
manager, process editor 

™ Hierarchical chart linking & process 
decomposition 

™ Record and element definitions 

™ Extensive printer, plotter and desktop 
publishing support 

™ Data dictionary import, export, and merge 

™ On-line help 

™ Comprehensive documentation with tutorial 

™ Access to your database, word processor, 
DOS, etc. 

® Integrated diagram analysis (optional) 


7, 
/ 


Suite 200 


AS 


Call today for a brochure! 
Tel: (206) 881-5149 


See us at Caseworld Booth #1421 


Evergreen 16650 NE 79th Street 
vee WA 98052 

Tools. FAX: (206) 883-7676 
ae 


RISCOS multi-tasking (in order that it can 
stop program execution at any point). One 
result is that, if you set some long procedure 
tracing at machine code level, the thing 
goes on and on for ever and you may end 
up rebooting in despair. Acorn told me that 
Shift-f12 actually does the trick but I could 
not find it in the handbook. 


The Make utility 


The tool kit provide two utilities for auto- 
mating program construction. AMU is a cut- 
down version of Make, designed for use 
where memory shortage makes the large 
size of Make a problem and where the extra 
facilities are not needed. Make itself not 
only enables you to use Makefiles but also 
to construct them. For each ‘project’ there 
is a dialog box. When you have written a 
new source code component you drag- 
and-drop it in the insert pane of the dialog 
box and it will automatically be included in 
the Makefile. Likewise you can remove un- 
wanted source files and can add or subtract 
object files, such as external libraries, by 
specifying whether the target is the execu- 
table ‘run-image’ or a library. Make pro- 
vides a variety of options, most of which are 
other tools in the DDE kit (such as the C 
compiler, the linker or the assembler) or 
utilities such as squeeze. To start a com- 
plete project compilation you simply drop 
the icon for the completed Makefile on the 
Make icon, You can edit Makefiles using the 
source editor. For example, you might 
enter instructions to remove an applica- 
tion’s binary image, and the object files 
used to create it, so that the next time Make 
runs it will remake all objects, not just the 
new ones. However Make overwrites all 
but one, user-editable section, so you need 
to know exactly how things work. 


Other DDE Tools 


Among other DDE tools: Diffdisplays the 
text differences between two files, line-by- 
line, Find searches file names and contents 
for text strings, throwing back into the 
source editor if required, LibFilecreates and 
maintains library archives, ObjSize reports 
on the code, data and debug size of an 
object or library, Squeeze compresses ex- 
ecutable code to save disc space and make 
the program load faster, WC counts lines, 
words and similar objects ina file, Common 
counts the frequency of words in a file and 
DecAof and DecCf decode and analyse 
object files and return information about 
their areas and ‘chunks’. 


Assessment 


This workbench will be heartily welcomed 
by every programmer who writes applica- 
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tions for RISCOS and the Archimedes. Not 
only do individual tools, particularly the 
debugger and the Make tool, significantly 
reduce programming effort and stress, but 
the interaction between them, whereby the 
output from one can be fed into another 
with a couple of mouse clicks, will deci- 
mate program development time. In par- 
ticular the form editor will spur those who 
hitherto hesitated to write for a wimp envi- 


Development 


ronment because of the sheer labour in- 
volved in shaping windows. 


I have one overall criticism: the system re- 
quires too much muscle power! Pro- 
grammers are lazy devils economical’ if 
you prefer) and many will object to how far 
the mouse travels. Too many small win- 
dows are opened and lie around the de- 
sktop in overlapping piles. To get enough 


Saber-C 


Asa yardstick against which to compare the Acorn product I tested Saber-C (Version 
3.0.1). This has been incorporated by IDE into an integrated CASE system that also 
contains Software through Pictures, a system design and analysis tool, and a do- 
cumentation package (either FrameMaker or Interleaf) of the customer's choice. IDE 
claims that this will be the most completely integrated CASE package ever produced, 

_ allowing software engineers to proceed more efficiently from systems analysis to 
run-time code, with less manual intervention, than ever before. 


However Saber-C is also sold as a stand-alone package by K2 at £2195, On the screen 
it resembles the dbx debugger but in operation it offers far more. One of the five 
panels that make up the main window not only displays the source code and indicates 
the statement that is currently running; it also allows you to edit and reload source 
without having to move to a separate window. If you need more extensive editing 
you can automatically invoke vi or emacs and these do launch in a supplementary 
window. Having corrected your file, a single mouse-click loads the revised source 
and you can supply command line arguments or redirect input or output files as 
required. 


This extremely slick cycle is achieved by use of a C interpreter. There is no need to 
compile source before you can debug it; the interpreter handles this and at the same 
time detects errors which might otherwise not have surfaced till well on in the 
development cycle. Among the static errors for which it checks are bad syntax, illegal 
values and expressions, errors in pre-processing, undefined identifiers and variables 
that do not get used. However note the downside: that no compiler is included with 
the package; however Unix-like operating systems all include the cc compiler. Saber 
defaults to cc unless you specify the ans i option. 


A set of graphical browsers enable you to penetrate below the surface of your code: 
for example to list (and examine if necessary) all the libraries to which it is being 
linked or to display (as a flow-chart) the relationships between data structures or to 
follow the trail of pointers, for example along a linked list. 


My greatest enthusiasm was reserved for the small details that contribute to superla- 
tive user-productivity. Any text can be marked for selection and pasted but if you 
select a file name then that file is proffered as the default to pop-up menus. The 
workspace uses a syntax reminiscent of the C-shell to repeat previous commands, 
either by tokens, by command number or by scrolling back and marking and there 
is command-line editing as well as string substitution. If you find you are frequently 
selecting a command from a menu you can instantly incorporate it as a button on the 
options panel. You can do likewise with your own commands and the buttons you 
create are remembered for future sessions. 


Finally Saber proved reasonably efficient at avoiding an over-cluttered screen. Dia- 
logue boxes are intelligently positioned and there are fewer supplementary windows 
as a result of the source display and editing panels being one and the same. The 
browser can be used as a base-board for mini-panes in which the value of a variable 
or an expression can be displayed and these can be positioned, scrolled or dismissed 
as required, You can alter fonts on all panels so as to get more text visible and can 
vary window sizes accordingly. 


This description of Saber has been restricted by space to aspects of the user interface. 
For more details, please see ‘Tools for program development’, .EXE October 1991. 


See us on Stand No 194 at Open Systems ’91 — 6-8 November — Olympia 2, London 


Recital 
Is The Only Choice. 


« Advanced RDBMS/4GL 

¢ Active Data Dictionary 

¢ Object-oriented with pre-defined 
“application objects” 

¢ Open client/server architecture 

Integrated pop-ups for calendar, 
calculator, choice lists 

¢ Built in “Dynamic Compiler” 
New v7.0 

¢ Pop-up time management 
scheduler New v7.0 

¢ Relational multi-record table 
fields in forms New v7.0 

¢ Split screen relational browse 
New v7.0 

« Database, form and report 
triggers New v7.0 

¢ Automatic record locking 

¢ Supports 14 datatypes including 
memo, numeric, byte, integer, 
short, character, date, logical, 


float, real, packed, zoned, vaxdate, 


quadword 


* Available now on 100+ VAX/VMS 
and UNIX computers (including 
full VAX cluster support) 

¢ SQL (interactive and embedded) 

¢ dBASE, FoxBase and Clipper 
compatibility (yes, even on VMS!) 

¢ Terminal (including full color 
support) and keyboard 
independence 

¢ Transparent connectivity to 
existing RMS and RDB databases 
on VAX/VMS 

¢ Completely integrated 
development environment. 

Powerful end-user tools 


Lacital 


CORPORATION 


Recital Corporation LTD, South Bank Technopark, 90 London Road, London SE1 6LN, United Kingdom, Tel 071-401-2727, Fax 071-633-9617 
Recital Corporation Inc., 85 Constitution Lane, Danvers, MA 01923, Tel (508) 750-1066, Fax (508) 750-8097 
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Bring Graphs 
and Charts to your 
Windows Applications 
Licence-Free with ae 
Graphics Server™ ay 
Introducing the Graphics Server Software | P * 
Development Kit (SDK) from Bits Per Second. |. | 21.0 | 
The most cost-effective, time-efficient way to t 


integrate full-colour graphs and charts into 
your Windows applications. Here's why. 


European Sales 7% 


Brophice Server File Manager * 


Client-Server Model 

Graphics Server is a Windows server process which responds to multiple, Alternatively, if you want full control yourself, Graphics Server provides over 
concurrent requests for interactive graphing and charting functions from a hundred functions to help you design, create and manage virtually any kind 
client applications, It enables graphs and charts to be incorporated into any of graphically drawn image. Multiple graphs, multiple windows, user 
Windows application having a Dynamic Link Library (DLL) or Dynamic Data interaction via hot regions, All these and more! 

Exchange (DDE) capability. This includes C programs, Superbase, SOL 

Windows, ToolBook, Word for Windows and many others, In fact, virtually all Full Support 

Windows applications! The Graphics Server SDK gives you all the tools, documentation and 
Multiple Choice examples you'll need to make immediate and effective use of Graphics _ 
Graphics Server lets you choose from 16 graph types, including 2-D and 3-D Server. Within hd yeep ee will be transformed by the inclusion of 
bar (simplo, stacked and clustered), 2:D and 3-D pia, area, Gantt, scatter, presentation-quality graphics. 

polar, log-log/log-linear, line, high-low-close, X-Y and polar, plus a variety of Telephone/fax support and a bulletin board service are provided for all B | 1$ p F R 
statistical functions. registered users, and for power users requiring an even higher level of 


. i it x ial VIP Si . 
Ease of Programming service and security there's a special jupport Programme. $ FE C 0 N D 


Graphics Server, through its multi-level interface, provides the level of No Licences! Ged 


control you want. In as few as eight calls you can open a new graph window, Hi : 
define titles, legends and labels, transfer data, draw a chart, and output the The Graphics Server SDK costs £275 + VAT. No further licence fees to pay. F, 
Bits Per Second Ltd 


chart to the clipboard or printer. Graphics Server takes care of all the details; To place an order, request a demo disk, or obtain additional information, call .. . 14 Regent Hill 
scaling the graph to match the data, matching fonts, text size and position to Brighton BN1 3ED 
the graph, even resizing and repainting the graph window when necessary! Tal 10273) 727119 


‘Il ime. \ 
You'll save development time, And money All product names are trademarks of their respective holders. Fax (0273) 731925 
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BOSTON SYSTEMS OFFICE/TASKING 


16 Fernhill Road, Farnborough, Hants GU14 9RX, England 


REAL ENGINEERS WOULDN'T 
GIVE A XXXX FOR ANY OTHER 
REAL TIME EXECUTIVE 


If you want a fully pre-emptive real time executive with fast context switch time, dense 
code size and fast primitive execution time you need BSO/Tasking’s Real Time Craft. 


If you are programming the 80XX6 series, the 68XXX series, the AMD29000 or other 
16/32 bit devices and you are programming in C, Pascal, Fortran or Assembler you 
need BSO/Tasking’s Real Time Craft. 


If you want a product that comes with one years free technical support from a worldwide 
manufacturer of software tools you need BSO/Tasking’s Real Time Craft. 


For a FREE information pack contact 0252-510014 or write to the address at the 
top of this advertisement. Alternatively write in number 60 on the reply card. 


Real Time Craft. THE Real Time Executive 
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space to work I replaced my standard 
640x512 monitor with a biggie of 1056 hori- 
zontal pixels; I became fed up with long 
mouse drags (albeit lessened when I dis- 
covered the Archimedes has an option to 
gear the mouse higher) to drop .c file icons 
on the menu bar. All this is a wonderful 
incentive to use Make for even modest tasks. 
was irritated by the positioning of some 
dialog boxes: looking for a text string, the 
find box was always placed to obscure the 
piece of source that contained the string. 
or would it restart searching at the top of 
the file when it failed to find a string below 
the start point. Likewise with the throwback 
acility: handy to use but irritating that the 
compiler pane contains almost identical in- 
formation and both need to be closed ma- 
nually. In fact you can reduce the amount 
of text in the compiler pane toa summary but 
you get another window opened regardless. 


ow did it compare with Saber? My biggest 
complaint is that you cannot edit source in 
the debugger. You perform three separate 
tasks - edit, compile and debug - each with 
its own windows, which Saber combines 
into one. (Acorn points out, with some jus- 
tice, that its separate functional modules 
will encourage users to incorporate their 
own tools). Second, I longed for vi; the 


Acorn editor is fine for hobbyists but seri- 
ous programmers use vi or emacs, Third, 
the Acorn product is not quite as good in 
respect of all those little timesavers: cut- 
and-paste, remembering previous argu- 


UML 
The likeness to a 
dance is 
unmistakable: the 
pointer performs 
a veritable 
gavotte around 
the source code 


ments, repeating and editing commands 
and user-generated buttons or menu lines. 
I found that I worked in a far more relaxed 
fashion with Saber under Sun’s Open Win- 
dows than I did on the Arc. One final thing 
was inexcusable: Acorn’s example of a 
buggy program worked on my mono 


RISCOS Development 


screen without me having to fix the bug 
(which only bites when colour is being 
used)! 


It is a pretty tough comparison: the Sun- 
Saber combination costs about ten times as 
much as Acorn’s C package so, while I 
would use Saber in preference, as value for 
money the Acorn product comes out well. 
I have no doubt that all serious Acorn pro- 
grammers will go for it. Many coders who 
are bored stiff with DOS, its memory limi- 
tations and complicated windowing rou- 
tines, will probably do likewise and start 
enjoying programming again. 


Jon Vogler, a Chartered Engineer and Mem- 


ber of the British Computer Society, is a 
computer consultant and freelance writer 
on Unix and business computing. 


Contacts: Acorn Desktop Development En- 
vironment from Acorn: 0223 245200. The 


prices given in the text are discounted to 


ISVs registered with Acorn and also to users 
upgrading from previous Acorn products - 
call the company for details. Software 
through Pictures from IDE: 0483 579000. 
Saber-C from K2; 061-776-4541. 


gEscape with C-scape 


T GRAPHICS AMD TE AT 


ELEGA N 


C-scape Features 


@ Graphics — Combine high-resolution graphics 
with text or menus. 


@ Object-oriented — Add features and create 
re-usable code modules. 


@ Mouse — Use any standard mouse for fast 
screen control. 


@ Portability — Write hardware independent 
code. Supports MSDOS, OS/2, UNIX and 
VMS. Auto-detects: Hercules, CGA, EGA, 
VGA. 


@ Text Editing — Create a full-featured text 
editor or pop-up note pad. 


@ Field flexi — Create masked, protected 
and marked fields with complete data 
validation. Use time, date, money, pop-up 
list and many more functions — or create 
your own. 


@ Windows — Choose from pop-up, tiled, 
bordered and exploding windows with size 
and numbers limited only by RAM. 


@ Menus — Choose from pop-up, pull-down, 
123-style or slug menus — or create your 
own. 


@ Context sensitive help — Link help messages 
to individual screens or fields. Cross 
reference messages to create hypertext-like 
help. 


@ Screen design — Build any type of screen or 
form with Look and Feel’ screen designer, 
which will then automatically convert to C. 


@ Screen flexibility — Call screens from files at 
run-time or link them. 


The C-scape® Interface Management 
System frees C programmers from the 
tedium of coding windows, menus, data 
validation, help and text editing 
functions. 


C-scape is a pleasure to use. With 
C-scape’s object oriented design you can 
build more flexible, more functional, 


more portable and unique applications — 


and you will enjoy doing it. 

The Industry Standard. 

Many thousands of programmers have 
given up home-grown libraries and 
cumbersome, inflexible products for the 
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ease of C-scape. In the US, /EEE 
Computer said “C-scape is by far the best 
...a joy to use.” PC Magazine chose 
C-scape to produce its Laboratory 
Benchmark Series 5.0 software because 
C-scape offers mouse support. Moreover, 
C-scape simultaneously combines text 
and graphics. 

C-scape, from LIANT SOFTWARE 
CORPORATION, is built around an open 
architecture, so it can be used with data 
management or other C libraries. At 
Systemstar, we offer C-scape with 
db_VISTA III" from Raima Corporation to 
provide a complete development 
environment. 


To port your application from MSDOS or 
OS/2 to UNIX or VMS, just recompile. 


Source code is included in the price and 
there are NO RUN-TIME ROYALTIES. 


For more information about C-scape 
call Systemstar on (0992) 500919. 


YSTEMSTAR 


1-3 Parliament Square, Hertford, SG14 1EX 
Telephone: (0992) 500919 Facsimile: (0992) 554261 
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Zortech C++ V3.0 


Zortech C++ V3.0 - 
Grandson of C++ 


Zortech was the first company to produce a full DOS-native C++ compiler. 
V3.0 of the software is a poly-platform, multi-featured giant, as Laine Stump found out. 


Amcricans have an expression about being 
‘nickled and dimed to death’. That’s when, 
for example, you buy a cheap car, but lose 
all your initial gains due to multitudes of 
petty maintenance and add-on expenses. 


4 oo 


hat can happen when you buy a compiler, 
too, Sure, the compiler is only $100. But by 
the time you’ve bought a DOS extender to 
to write huge programs, the MS Windows 
DK, object libraries to ease your workload, 
and all those other nifty add-ons, you've 
spent just about as much as if you’d given 
up programming and bought a used Cessna 
152 instead. 


n 


Borland started a good trend by bundling a 
functional equivalent of the Windows SDK 
in Borland C++. Now Zortech has done one 
better. Its C++ V3.0 Developer’s Edition is 
the has-all, does-all of MS-DOS based com- 
pilers. You'd better sit down while you read 
the highlights of what it contains: 


@ C++ compilers for DOS, Windows, and 
OS/2 


@ Fullcfront 2.0 implementation, some 2.1 
features 


@ S,M,C, L, and V (virtual code) memory 
models 


@ Z model 286 protected mode DOS ex- 
tender — 


@ X model 386 protected mode DOS ex- 
tender 


@ Zand X versions of all compiler binaries 
@ Debuggers for all modes except Z and X 


@ WinC libraries - recompile DOS apps for 
Windows 


46 .EXE Magazine, Vol ©, Issue 6, November 1991 


@ Source code to most all libraries 
@ DOS TSR development package 
@ C++ Tools class library 

@ A C++ source code browser 


Anybody can create a product with a long 
list of features. But do they perform? Let’s 
find out. 


Installation 


Opening the box of your new compiler 
(henceforth called ZTC), you are faced with 
eight 1.44 MB 3.5 inch diskettes and a stack 
of purple and black manuals about six in- 
ches high. If you’re a veteran of ZTC, you 
will rightly guess to put disk one in the drive 
and run ZTCSETUP. This starts the installation 
which results in chosen parts of the ZTC 
system finding a home on your machine. 


Before starting, make sure that 1) you have 
scads of free space on your drive (about 15 
MB on my system, without OS/2 support), 
and 2) you have up to an hour of free time. 
Installation takes a Jong time. Due to clever 
thinking by Zortech, the time isn’t really 
noticeable, however, as ZICSETUP has a 
window where you can view the various 


stalling, You'll simply be interrupted now 
and then to insert another disk (in any order 
-nice touch). I hadn’t quite finished reading 
all the READMEs when the installation 
completed, so I remained in ZTCSETUP for 
a few more minutes to browse through the 
last couple of files. 


If you need to install it a second time, 
though... I would suggest bringing along a 
good book - It took 55 minutes on my 12 Mhz 
286 (somewhat less on my 20 Mhz 386sx). 


Documentation 


Borland C++ suffers from a lack of Win- 
dows documentation. Zortech has reme- 
died that (partially) by licensing the Windows 
Function Reference Manuals (Vols 1 and 2) 
and including them (in book and WINHELP 
form) with ZTC. Although seriously lacking 
in Windows tutorial/philosophy material, at 
least you have a list of all the Windows func- 
tions, with prototypes and descriptions. 


There is also a Windows Programming 
Guide, which gives instructions on compil- 
ing for Windows and using the Windows 
oriented utilities (eg the Help Compiler). 
And they've thrown in an amusing Win- 
dows Quick Reference Card containing the 
entire programmer’s API, which unfolds 


README files while the diskettes are in- | nearly the entire length of your arm. (Seri- 
MSC 2TC Explanation 
/AX -mx sets memory model (x = S, C, M, or L) 
/Axw -mxw as above, SS |= DS 
/Axwu -mxwu as above, reload DS on entry 
/Gw -W1 full Windows prolog/epilog 
/GW -W2 reduced pro/epilog for non-exported functions 
/Zp -al align on byte boundaries 
/NT -NT sets name for code segment 
Ic -C compile only 


Figure 1 - some MSC/ZTC switch conversions 


REVOLUTIONISE YOUR DOCUMENTATION WITH 


SourceDoc’ 


@ SourceDoc: The language-independent, fully automated HyperText documentation tool 
for professional programmers and software development groups 
@ SourceDoc creates a Dynamic Access Project Documentation Library for.system 


documentation 
@ SourceDoc is currently used by the following companies: 
Ashton-Tate e Compag ¢ Epson ¢ Fox Software e Hayes ¢ Hewlett Packard © IBM « Intel e 


Lotus ¢ Novell ¢ SBT Corporation © Tektron IX © Texas Instruments ¢ Xerox 


Quality Control 
Documentation 


Business & Functional 
Design Specifications 

Project 
ee Documentation mcr 


Manuals = 
Library 
Source Code 


Documentation 


Software & Hardware 
Design Specifications 


Printed Documents 


For further information call 
Readmar Systems (071) 625 5255 
: (0364) 53499 ¢ Roundhill Computer Systems Limited, Orchard 


Science, 3-5 Cynthia Street, London N1 JF, Tel: (071) 833 1022 ¢ 


APPROVED DEALERS: Grey Matter Limited, Prigg Meadow, Ashburton, Devon TQ13 7DF, Te 
House, Ogbourne St. George, Marlborough, Wiltshire SN8 1SU, Tel: (0672) 84535 ¢ System 
Reflex Technology Limited, 9 Buckingham Place, Bellfield Road, High Wycombe, Berks HP13 5HW. Tel: (0494) 465907 
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ously, though, it’s quite useful. And next to 
impossible to misplace.) 


Also in the stack are the Function Reference 
(non-Windows), the Compiler Guide, C++ 
Tools, and an Installation Guide. 


Besides Windows tutorials, one other topic is 
lacking in the documentation: the compari- 
son of MSC vs ZTC compiler switches (hidden 
in the Installation Guide) is very incomplete, 
making it difficult to follow examples in some 
Windows programming books (or the SDK 
examples). Zortech should take a good look 
at the ‘Conversion Guidelines’ section of 
BC++’s Getting Started book. 


Otherwise, I found the documentation 
complete, up to and including a nice intro- 
duction to C++. Don’t make the mistake of 
thinking that you can get by without, eg, 
Programming Windows (by Charles Pet- 
zold - Microsoft Press) though. 


Memory Models 


Like every other compiler, ZTC has the 
normal Tiny, Small, Medium, Compact, and 
Large models, It also has V model (Virtual 
Code Management, or VCM), which is simi- 
lar to overlays, only more flexible. In VCM, 
modules are loaded wherever there is 
space, rather than in a fixed position. 


Extender 286... 


If you have a 286 and lots of memory, ZTC 
has just the model for you: Z (Zortech Pro- 
tected Mode, or ZPM). ZPM is a 286 pro- 
tected mode DOS Extender similar to 
Rational Systems DOS 16/M (also sup- 
ported, if you need its few extra features 
and want to pay the price). ZPM programs 
can use all available memory on a 286 or 
higher CPU. This is accomplished with a 
special library which switches back to real 
mode for DOS calls while running the ap- 
plication in protected mode. 


ZPM is fully compliant with DPMI, VCPI, 
and XMS, Programs compiled with ZPM can 
run as a Windows DOS app, in Real, Stand- 
ard, or even 386 Enhanced mode. (A ZPM 
program cannot act as a DPMI Server, it 
only coéperates with one if it is present.) 


Porting a program from L model to ZPM is 
usually as simple as changing the memory 
model switch when compiling. I made this 
change with one of my own programs (16 
files, 60 KB source), and the only problem 
I saw was with an errant null pointer that 
had gone undetected in real mode. ZPM 
dutifully reported that I had attempted to 
dereference a null pointer, gave me a reg- 
ister dump, and halted. 
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As there is currently no debugging support 
for ZPM, I was forced to fill my program 
with printf ()s to find the culprit (a 
comparison of two char*s, one of which 
was NULL). The lack of debugging is my 
only gripe about the ZPM extender. 


..and 386 


ZPM programs can use all of available mem- 
ory, but they are still 16-bit programs, only 
using 286 instructions and registers. And 
due to the method used for switching be- 
tween real and protected mode, the pro- 
grams tend to run slower than L model. 
Enter DOSX. 


DOSX (X model) uses ZTC’s 32-bit 80386 
code generator combined with a set of li- 
braries similar to ZPM to create 32-bit pro- 
grams for 386 machines only. The result is 
programs that are both larger and faster 
than normal DOS programs. 


DOSX also eliminates 64 KB segment limits. 
There is only one Data segment, but it can 
be up to 4 GB! 


Like ZPM, DOSX is also fully DPMI, VCPI, 
and XMS compliant. Both extenders are 
also royalty free, by the way. You can dis- 
tribute your applications freely. 


Again, programs are ‘ported’ from DOS to 
DOSX by changing the memory model 
switch on the ZTC command line (to -mx). 
And again, I had only a couple small prob- 
lems with the test program. Problem One 
was due to integers being 32-bits rather 
than 16. Problem Two was more elusive, as 
it was another mysterious ‘register dump 
and halt’ bug. In the end, I learned that 
(contrary to the Zortech manuals), DOSX 


Zortech C++ V3.0 


programs cannot access video memory 
through a far pointer created withMK_FP () . 
Instead you use a function called 
_x386_mk_protected_ptr() to 
construct the pointer. Changing these, my 
program ran fine in 32-bit mode. 


The biggest problem, again, was the lack of 
debugger support. Although Zortech is promi- 
sing DOSX and ZPM debuggers in the future, 
and you can fake things by first compiling for 
L model to debug, it’s a real handicap. 


Past versions of the Zortech 386 product 
required the Phar Lap 386 Extender. Al- 
though Phar Lap is still supported, it is no 
longer required. 


Compiler Executables 


Zortech makes heavy use of its own DOS 
Extender products. ZTC includes three dif- 
ferent versions of the compiler and linker - 
the same programs compiled with L, Z, and 
X model. You can produce all types of code 
with any of the compiler versions, but they 
are each useful in different situations. L (-b) 
is the only choice on 8088s. 80286s should 
also use the L version unless the programs 
are too big, as the Z version (-br) compiles 
slower (although it can handle very large 
programs). Unless there is a compatibility 
problem, 80386s should always use the X 
versions (-bx), as they are just as fast as L, 
and can compile gigantic programs. 


Since all ZPM and DOSX programs are 
DPMI compliant, these versions of the com- 
piler can run in a Windows 386 Enhanced 
DOS Box. My version (2.0) of Borland’s 
BCCX, a 286 version of BC++, can only run 
in Standby Mode, making Windows pro- 
gramming less convenient with BC++. 


ii aa 

No Optimisation compile(sec) EXE size (bytes) 
w/floating w/o floating 

ZTC V3.0 (S) 41 26960 21420 
BC++ V2.0 (S) 50 34692 20556 
ZTC V3.0 (L) 42 33570 28288 
BC++4 V2.0 (L) 51 42298 28330 
Optimised 
ZTC V3.0 (S) 1:32 24992 19888 
BC++ V2.0 (S) 51 34052 19916 
ZTC V3.0 (L) 1:33 30962 25680 
BC++ V2.0 (L) 52 40858 26890 
ZTC V3.0 (Z) 1:34 42512 37392 
ZTC V3.0 (X) 1:34 41231 36167 
All BC++ compiles were done with BCC.EXE (real mode version), 
while ZTC compiles were done with ZTC X binaries (886 mode). BCCX 
(required for large compilesy is about 20% slower. 


Figure 2 - Comparison of Compile time and EXE size 


Asynchronous Point-to-Point 
Communications or 
Telephone-polling Multiple Computers 


XOREN COMMS SOFTWARE- Software with ten years' pedigree - 


Thoughout the 1980s, Xoren Computing 
pioneered the development of inexpensive yet 
reliable communications software. Today, the 
XOREN IPL-11 range is renowned for enabling 
automated file transfer between any quantity 
and combination of the major minis, micros and 
PCs in configurations which will become more 
and more commonplace through the 1990s. 


Leading with Automated Connectivity 


Although many other communications 
packages can asynchronously link PCs 
together, very few besides IPL-11 will 
orchestrate fully automated connectivity 
between multiple PCs and hosts. 


XOREN IPL-11 Developments over 


1980: xorentaunches iPL-11, 


Features include peer-to-peer file 
transfer under operator control, CRC 
error-checking on individual packets 
and queuing of file transfer 
commands. 

Original versions introduced for 
RSX-11M and VMS for 
DEC PDP-11 and VAX. 


operator's keyboard, 


1984: 


Mechanism built into the package protecting against 
"message bouncing" due to line noise when computers 
remain connected and the package is not in use. 
MicroRSX and MicroRSTS versions released for DEC 
MicroPOP- 11. 


1988: bc versions enhanced with 
improved terminal emulation including 
VT100 emulation, keyboard mapping and 
facilities to define function keys. 


1 989: Comprehensive 


upgrade for unattended operation 
of multiple PC/host links supporting 
auto-dialling modems. 


All trademarks acknowledged. 


1 983: Option to control file transfers from 
command files as an alternative to control from 


1987: ponavie versions support 
simultaneous multiple links. 
IPL-11 wins ICP Million Dollar Award. 


Automated operation with IPL-11 gives users 
the freedom to perform unattended data 
communications 24 hours a day. Computers 
with modems operating up to 9600 baud can be 
scheduled to dial up remote computers over 
ordinary telephone lines day or night to send 
and receive files. Any IPL-11 version can link 
and transfer files to any other IPL-11 version, 
regardless of the computers’ operating system. 
Once the files have arrived safely, telephone 
lines are disengaged. 


Leading with Customer Support 


Key to the success of the IPL-11 range is an 
emphasis by Xoren on customer support. 


Decade 


1 981 < Remote activation facility incorporated allowing file transfers 
when remote computers are unmanned. 
RSTS/E, RT-11 and RSX-11M PLUS versions released for DEC PDP-11. 


1 982: Terminal emulation facility 
introduced enabling the use of a terminal 
on a local computer as a terminal on a 
remote computer thereby allowing 
control of file transfer sessions from a 
single terminal, 

TSX PLUS version released for DEC 
POP-11. 


P/OS version released for DEC Professional. 


1985: commenced development 
of new portable versions written in the 


programme language 'C’. 
1 986: First releases of 


new portable versions written 
in'C' for PC-DOS, MS-DOS, 
UNIX, AIX and VMS. 


1990: Release of MULTI-POLL range of polling 
software incorporating IPL-11 allowing PCs or other 
computers at multiple sites to be telephone-polled 
by a central host computer system to transfer data 
to and from the central system. 
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Because communications is notorious for being 
a difficult application to implement, Xoren offers 
installation and support services to ensure the 
software can operate according to the user's 
requirements. 


This principle has made IPL-11 
communications software the obvious choice 
for UK and European companies. Because 
IPL-11 is a British product, developed and 
supported in the UK, Xoren is strategically 
placed to support customers when they need 
support most - during regular business hours. 


Call or write to Xoren today - the most 
practical solution to automated data 
communications has always been right on 
your doorstep. 


XOREN COMPUTING LTD 
28 MADDOX STREET 
LONDON WIR 9PF 
TELEPHONE 071-629 5932 
FAX 071-629 5432 


| am interested in Xoren Comms Software: 


Name 


Position 


Company 


Address 


Postcode 
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Zortech Workbench 


ZTC includes an attempt at an integrated 
environment called Zortech Workbench 
(ZWB). Although I think its ‘project make’ 
support is half-baked, and could never re- 
ally warm to the program, it does have a 
couple of nice features. In particular, com- 
bined with the error browser that most en- 
vironments have, ZWB also has a ‘grep 
browser’ which uses the output of grep to 
browse through your source files. 


As much as I tried to use ZWB, though, in the 
end I was back to a combination of Brief, the 
Windows Notepad, and makefiles. 


ZDB Debugger 


ZDB V3.0 is the same ZDB we've always 
known. As well as a real mode debugger, a 
remote debugger, and a 286 Protected 
mode debugger (ZDB runs in protected 
mode, but only debugs real mode pro- 
grams), there is now a ZDBW for Windows. 


The Virtual 86 mode debugger included in 
earlier versions of ZTC has been removed 
in V3.0 due to compatibility problems with 
other 386 environments. 


Despite the absence of debugging support 
for ZPM and DOSX programs, there is a 
ZDB for debugging Phar Lap 386 programs. 


Although lacking some features of Bor- 
land’s Debugger (eg, reverse execution), 
ZDB has some tricks of its own. One useful 
tool is Heap Protection - ZDB monitors calls 
tonew and delete (ormalloc() and 
free ())and keeps them ina buffer. You 
will be immediately informed if you try to 
free the same block of memory twice. Atthe 
end of your program, a quick look at the 
Buffers Window will tell you if you have 
dangling allocations. 


I personally prefer ZDB over Turbo De- 
bugger because of its mnemonic com- 
mands, I find it much easier to remember 
(and reach!) ‘S’ to single step instead of F7, 
for example. 


W*nd*ws! 

If it weren't for the DOS Extenders included 
with ZTC, its Windows support could have 
been big news. Zortech includes its own 
WINDOWS.H (Microsoft’s with some 
modifications to suit C++better) and all the 
Windows libraries. It has also licensed the 
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Help Compiler, IMPLIB and the Resource 
Compiler from Microsoft. 


The ZDBW debugger uses display switch- 
ing to allow debugging Windows programs 
with a single monitor, and also supports a 
secondary monitor, According to the ma- 
nual, you can only debug in single monitor 
mode if you have a VGA in 640x480 mode. 


ZDBW has several nice feature for Win- 
dows programmers. For example, it dis- 
plays all the WM_??? messages sent to 
Windows call-back functions as, eg, 
WM_PAINT rather than some strange in- 
teger value. There is also a ‘Windows 
Text’ window which records all debug 
output messages from your program (via 
OutputDebugString()) and the 
Windows Debug Kernel (if you have it 
installed). 


Also included is an interesting program 
called WindowsMaker Prototyper. Win- 
dowsMaker allows you to build an applica- 
tion’s user interface interactively, testing it 
as you go. Unfortunately, once I had de- 
signed all my menus and dialogs, and how 
they were linked, I bitterly realised that I 
could only save them to a special file read- 


The 8086/186/186EB/286 Emulator 


PC development environment Loads Microsoft C, 
Borland and MASM plus Intel PL/M, PASCAL, 


ASM, C. 


If you are developing PC peripherals or other 80186 
applications, you will have discovered where Code- 


View and Turbo debuggers fall over - once out of the 
PC, these proven tools simply cannot cope. 


Up to 1 MB RAM allows debugging of big systems. 


Fast high-level language debugging using Intel 
OMF or Microsoft Code View formats. 


Debugs actual C statements - not just lines. 


Upto 16 MHz emulation of the 80C186 in enhanced 


and compatibility modes. 


Supports the 80286 in real and protected modes. 


Part of the teletest emulator family. 


So with embedded 80186 systems, using a proper in- 
circuit emulator may be the only option for tracking 


down hardware- or time-dependent bugs and get your 


project released on time. 


Contact us now for details on how our 80186/188/EB 


debugging system can speed your 80186 development. 


Z80 and 8085. 


teletest units are also available for the 68000, 8051, 


HITEX (UK) Ltd. Warwick University, Science Park, Coventry, CV4 7EZ 
Tel: (0203) 692066, Fax: (0203) 692131 


hitex 


systementwicklung 
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If you could create your own computer for 
developing software what would you build? 

You’d need a system to increase your 
productivity, one that helped you create 


applications in half the time it takes you 
now — and complete projects ahead of 
schedule! 

You’d want a true 
virtual memory. Because that 
would give you the kind of 


multitasking system with 


computer that 
will let you 
compile a 
program in one 


DEVELOPMENT 


window while 
debugging in another, so if 
your new application should © 


crash your whole system 
won't die. 

You’d give it plenty of 
power and speed to handle 
even the most complex 
projects, complete with 
UNIX and the Motorola 
68040 processor. 

With your users in mind, 
you’d want an Interface 
Builder so you could create 
an outstanding user interface — 
quickly and easily. 

And you’d want an object oriented 
programming environment so that you 
could reuse your software components 
and it would help if it came with a 
complete object library. 

Fortunately, there’s a computer 
that already offers this, the NeXT 
computer. The tools provided by the r 
NeX'Istep operating environment 
make it easy to develop 
advanced, user-oriented 
programs. 

So take the NeXTstep and 
call 081-565 0005 for more 
information, or fill out the coupon. 


© 1991 NeXT Computer. Alll rights reserved, The NeXT logo is a registered trademark, 
NeXT and NeXTstation are trademarks of NeXT Computer Inc. All other trademarks 
mentioned belong to their respective owners. 
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pcoccccc------ 


I'd like to receive more information on NeXT 


I’d like to receive more information on 
NeXT Developer Courses 


Please complete and return to: NeXT, 286 Bath Road, West Drayton, Middlesex UB7 0DQ. 


Name: 


Company: 


Address: 


County: 


Telephone: Post code: 
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le only by WindowsMaker. Dialog boxes 
may be saved to .DLG files for use in Win- 
dows programs, however. 


» 


he ‘Professional’ version of Window- 
sMaker can generate an entire program 
(in C) which implements your interface. 
But when you try to do that with the 
Prototyper’ version, you get a message 
saying: ‘If you want to do this, purchase 
the Professional version from...’ Of 
course, Zortech’s reason for including 
WindowsMaker is as a replacement for 
the SDK Dialog Editor. They didn’t 
make that clear in the documentation 
hough. 


Although WindowsMaker is much faster in 
operation than the Whitewater Resource 
Toolkit (included with BC++), I still use 
WRT because it has more capabilities than 
the neutered WindowsMaker - it can’t even 
save menus to an RC file. 


Also, there is no Icon editor! Window- 
sMaker attempts to run SDKPAINT (from 
the MS SDK). I was surprised to find such 
an important link in Windows program de- 
velopment missing. The lack of a Font Edi 
tor is bothersome (BC++ doesn’t have 
a font editor either). 


SDK Compatibility 


Many of you will use ZTC to compile example 
programs from books like ‘Programming 
Windows’ and its kin, which are written for 
MSC and the Microsoft Windows SDK. Do 
these programs require change for ZTC? 


Of the programs from Petzold that I ran 
through ZTC, no .C files required any 
change. The only difference was in the 
MAKE scripts, which needed different com- 
piler and linker names, and switches. 


tried the same with a couple examples 
rom the MS SDK - CLOCK and MULTIPAD. 
These took a bit more effort. Aside from the 
changes to MAKE files, CLOCK required a 
rototype for one forward referenced func- 
tion, while MULTIPAD needed several 
rototypes, as well as some explicit type- 
casts (ZTC correctly refuses to cast directly 
rom short to far *). 


Once MULTIPAD compiled, I ran it to learn 
that it wouldn’t open any file over a few 
ines long. Investigation with ZDBW 
showed that LocalRealloc () in Zor- 
tech’s library was not expanding the local 
heap when necessary - it was simply return- 
ing a failure. Both the MSC and BC++ li- 
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braries behave differently. Zortech is now 
aware of the problem, and until they fix 
it I can just declare a larger heap in my 
DEF file. 


Overall, ZTC can be a functional replace- 
ment for MSC + SDK as long as the code 
adheres to ANSI standards. MSC allows 
non-portable code to sneak in, though, and 
that can cause problems. 


Although it is incomplete, Figure 1 is a list 
of the MSC switches I encountered and their 
ZTC equivalents, 


Windows++ 


You shouldn’t consider ZTC as just a re- 
placement for MSC + SDK, though. The 
real fun starts when you start using C++ 
features in your Windows programs. As 
Windows is highly object-oriented itself, 
it lends well to being encapsulated in C++ 
classes. Zortech includes a short Win- 
dows program which does just that - it 
creates a class hierarchy containing many 
of the standard window types, enabling 
you to treat all the different windows ina 
consistent manner. It’s nothing compared 
to Zinc or Win++, but it’s educational to 
experiment with. 


VIRUS 


INOCULATE YOUR PC 


SOFTWARE 


BESPOKE / MAINTENANCE / CONSULTANCY 


DO AWAY WITH VIRUS COMPLAINTS 


WriteguarD 


THE LOW COST HARDWARE SOLUTION 


GUARANTEED 100% EFFECTIVE AGAINST 
ANY KNOWN OR UNKONOWN COMPUTER 
VIRUSES OR YOUR MONEY BACK. 


WriteguarD Supports 


e@ ST506 @ ST412 
e SCSI e@ IDE 


NO UPDATING NECESSARY GUARANTEED. 


BUY IT, TRY IT, IF YOU CAN BEAT IT, WELL 
GIVE YOUR MONEY BACK. 


Apply for Details Today! 
PHONE:- MARSCOTT ECOSSE LIMITED 


on 0383 416098, FAX 0383 414731 
Fairykirk Road, Rosyth, Fife, KY11 2QQ 
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We area PC-Centric company Specializing in System 
Consultancy / Bespoke development. 


LANGUAGES 


APPLICATION AREAS 


Clipper 5.01 e 
dBASE Ill + ,IV. ° 
MICROSOFT C ° 
RETRIEVE 4GL. e 
BASIC. e 


Accounting Systems. 
Recruitment Software. 
Administrative Systems. 
Relational Databases. 


Property Management 
Software. 


PLATFORMS 


MS-DOS NOVELL NETWARE 


London Computer Centre Ltd. 
INCORPORATED 1980. 


41 Grafton Way, London WIP SLA. 


TEL NO: 071-387-4455 
CONTACT: Kevin A Smith 


FAX: 071-387-6315 
Shahid R Malik. 
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Unleash 
The True 


Power 


It Takes More Than The Language. 


Unleashing the full potential of C + + takes powerful object- 
oriented tools and a rich library of classes. Using only a 

C + + compiler and traditional tools yields traditional 
results — slipped schedules and maintenance nightmares. 
Only Objectworks\C + +, Release 2.4, provides the 
comprehensive development environment that allows you to 
produce extraordinary results. 


Speed Your Development and Maintenance. 


Objectworks\C + + provides dynamic, graphical browsers 
to illuminate the tangle of class relationships, object 
interactions, and program structure, as no static or textual 
information possibly can. The unique integration of the 

C + + source level debugger and interactive browsers ensure 
that essential information is instantly at your finger tips. And, 
a broad range of cross references are as close as a point 
and click. All of these tools aid in the understanding of code, 
increase reuse, decrease confusion, promote consistency 
and, ultimately, speed your development and maintenance. 


An Open Environment. 


Based in the latest AT&T C + + language System, Release 
2.1, Objectworks\C + + provides support for SunView and X 
Windows on Sun platforms. Its open environment also allows 
you to use your favourite C preprocessor, C compiler, linker, 
profiler, or source code control system. The sophisticated 
class libraries included in Objectkit\C + + exploit the natural 
synergy between the development environment and the 
extensive reusable class libraries. Objectworks\C + + also 
allows programmers to use existing makefiles without any 
modification, saving time and money. 


Team Programming. 


Objectworks\C + + is the only C + + development 
environment that allows engineers to work cooperatively, 
loading and browsing one another's code, without 
interrupting each other. Programmers simply access an 
information file containing a description of the code they 
need, and then they query this description. 


A| International are uniquely qualified to help you exploit 
the benefits of object-oriented technology and C + + 
programming applicable to your development efforts. If youd 
like our fechnical management brief “Exploiting the Full 
Benefits of C + + Objects”, or are ready to unleash the true 
power of C + +, call us today at (0442) 876442. 


Without Objectworks, you're 
without objects. 


Al INTERNATIONAL LIMITED 


The Chapel, Park View House, 1 Park View Road, Berkhamsted, Herts. HP4 3EY 


Telephone: 0442 876442 Fax: 0442 877997 
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Performance 


To compare compiler performance (Figure 
2), I compiled a program I wrote to test a 
StringEditor class. It comprises 16 
files, total 60 KB. All ZTC compiles were 
done with the X version of compiler bi- 
naries (386 protected mode), while all BC++ 
compiles were done with BCC (real mode), 
While the ZTC X mode binaries had about 
the same time as real mode equivalents, 
BCCX (the 286 protected mode Borland 
binary) took about 20% longer than BCC. 
ZTC Z (286) binaries were 30% slower. 


Based on past experience with earlier ver- 
sions of both compilers, I was surprised by 
the results, ZTC used to produce much smal- 
ler in much less time than TC++. While 
BC++ has improved, ZTC times and sizes for 
V3.0 are virtually unchanged from V2.18, ZTC 
still wins timings for non-optimised compiles, 
and sizes for optimised compiles, but the 
difference isn’t as significant as in the past. 


Notice the huge difference when the float- 
ing point library is included, though. Ap- 
parently the Borland float library is very 
large. The program originally had one func- 
tion which declared a float, causing both 
compilers to pull in their libraries. Knowing 


that function wasn’t called in the test pro- 
gram, I told both compilers to ignore float- 
ing point. ZTC allowed this, but BC++ gave 
a link error. I had to comment the function 
out to get sizes for ‘no floating point’. 


ZTC is visibly better at optimising Large 
code, as evidenced by the greater dif- 
ference between sizes for the L compiles. 


Finally, the Z and X program sizes show 
typical overhead to expect due to linking in 
a DOS extender. Z model programs also 
require a separate file (ZPM.EXE) which is 
93 KB (I’m not sure how much of that must 
stay resident). 


You'll notice a lack of run-time comparisons. 
Nearly every test I could create was either 
meaningless, or spent most of its time in DOS 
or the run-time library anyway. Timings of 
most things I tried were nearly the same, 


Should I Buy It? 


Ifyoualready have Zortech V2.x, don’thesitate. 


If you have no C++ compiler, and are only 
interested in Windows Programming, the 
ice between ZTC and BC++ is a toss-up. 
ZTC’s Zand X model binaries can run under 
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Windows, making the compile-test phase 
easier, while BC++ has better resource 
tools. Although the ZTC Developer's Edi- 
tion is more expensive than BC++, there is 
a ‘Windows + DOS’ Edition (sans 386 Ex- 
tender and binaries) that is cheaper. Don’t 
forget that you'll also need to buy the Win- 
dows Function Reference if you buy BC++. 


If you need to write DOS programs beyond 
640 KB, or do fast 32-bit arithmetic, there is 
really no choice. I’ve never seen a better 
deal in DOS extenders. 


EXE] 


Laine Stump bas been a Zortech C++ user for 

Jour of the six years he has lived in Turkey, He 
can be reached by post at: Bilkent University, 
Lojmantari 3/9, Bilkent/ Ankara, TURKEY, or 
by modem via the PC Tech BBS (US 612-345- 
4056, evenings US Time), 


Laine was testing the Developer's Edition of 
Zortech C++, which costs £399.95 + P&P. 
The C++ Compiler for Windows and DOS 
that he mentioned is priced at £249,95, 
and the Science and Engineering Edition, 
which includes special arithmetical fea- 
tures, costs £599.95. Contact Zortech in 
London on 081 316 7777. 


All of these screens have been 
taken from Clipper applications. 
The difference is that four of the 
screens use the GFORCE 
graphical user interface. 
GFORCE provides a very fast 
Windows: like environment as a 
linkable library for the Clipper 
compiler. 

GFORCE includes low level 
functions for pixels, lines, boxes, 


GFORCE’ 


circles, fills: bitblits and high 
level functions. for 3D buttons, 
pull down menus, dialogs, scroll 
bars, icons, bitmaps and fonts. 
GFORCE retails for £185.00 
including full documentation, 
Norton Guides, Quick library 
with complete Clipper source, 
graphical font and icon editors 
with Clipper source and ninety 
days technical support. 


Clipper Graphical User Interface [crcinc2)] 


(6) Gg Ser tuare 191 
am'coitiw 01-19 


GFORCE works with Clipper 
5.01, Summer '87 and overlay 
linkers such as Blinker’ etc. 


Please call for a free demo disk. 


QBS Software Ltd 

10 Barley Mow Passage 
London W4 4PH, ENGLAND 
Tel: 081 994 4842 

Fax: 081 994 3441 


INNOVATIVE 


DESIGN TOOLS 
FROM GREAT WESTERN INSTRUMENTS 


Great Western Instruments are the specialists in innovative design tools 
forthe embedded systems developer. Our services include full technical 


and design consultancy support for all our products. 


NEW PRODUCTS 


DEBUG/RT - Customised 
versions of Borland’s Turbo 
Debugger for embedded product 
design. Displays special function 
registers, extended instructions for 
80186, V25 etc. Also supports Intel 
C and PLM/86. £255 Circle 283 
AMX 86/386/68000/Z80 - 
Real time executives from KADAK. 
Fast. reliable, compact and ROMable. 
Preemptive task scheduler. Many 
facilities. C, C++ and assembler 
support, POA Circle 284 


LOCATE - Locator fully supports 
Borland C++ and MS C. Complete with 
DOS emulation and FP support. Many 
examples and start up source code 
supplied. TD, DEBUG/RT Emulator and 
programmer support. £345 Circle 285 


GREAT WESTERN 


- Understanding the needs 


of other designers ! 

For Immediate information about these 
& CHD Tiered in our range, use 
your Fax/Telephone to call Fax-direct 
(0865) 727232, Item 444401 


TDREM - Target based monitor links 
with Turbo Debugger or DEBUG/RT via 
RS232 link. Supports 80x86, V - series. 
Uses only 5k ROM and 2k RAM. Many 
serial driver sources supplied and full 
custom information. £195 Circle 286 


SELECT - World renowned Real Time 
pebased CASE tools supporting Yourdon/ 
Hatley/Ward Mellor or HOOD. Easy to 
use. Single user £495 Project-Select for 
multi-users over LAN £995 Circle 287 


SMS - Fully featured software 
management system. Easy to use. 
Version Control, Change Management, 
Configuration Management and 
Modification Request Management. 
Available for MSDOS, 0S/2, OS-9, UNIX, 
VMS platforms. From £490 for single user 
MSDOS. Circle 268 


The above is only a fraction of the full 
range of design tools available. 


@ Call John Legg for further details. 


Unit 1m Farrington Fields 
Farrington Gurney 
Bristol BS18 SUU 


Tel 0761 452116 

wae) Fax 0761 453226 
VAT Extra, Carriage Free 
All trademarks acknowledged 


“FTN77/386 is simply the best FORTRAN 
compiler on any platform, anywhere - and 
believe me, I've tried them all.” (available for 386 or 


486, DOS or Unix) 


“We bought INTERACTER as a graphics library 
for PC , Unix and VAX, but now we use it for menus, 
input screens and system access too. INTERACTER 
makes our code user-friendly and portable.” 


“We started with 150,000 lines of vintage FORTRAN... 
SPAG translated it to beautifully structured Fortran 77 
which worked first time. The whole operation took 2 
man days; we estimated 6 man months without SPAG. 
That’s what I call productivity” 


S90) a od s{=teteq he p/usFORT toolkit (which includes 
SPAG) has been greatly enhanced. New features 
include a global static analyser, standardisation of 
declarations, automatic clutter removal, variable 
renaming and many more. 


Call today for a free demo diskette featuring these (and 
other) products. 


If you use FORTRAN, you 
MUST check this one out. 


ES 
Polyhedron Software Ltd. 
Linden House, 93 High Str. Tel. (44) 0865-300579 
Standlake, Witney OXON Fax. (44) 0865-30232 
OX8 7RH United Kingdom Compuserve 100013,461 


US TOLL-FREE FAX 1-800-777-5519 
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Development 
speed = 


Oregon C++ 


Oregon C++ is, quite simply, the fastest C++ Development 
System software you can buy. Consisting of a true 
optimising compiler (not just a C translator), a source level 
debugger and libraries, it sets speed records in every area. 
Here's how. 


The optimising compiler means optimum 
speed 


Because the optimising compiler directly generates 
compact object code it eliminates the translating step. The 
result? Faster compilation, direct debugging and faster 
programm development. And you end up with smaller and 
faster applications. What's more the compiler is switch 
selectable for C++, ANSI C, or K&R C. 


You don’t waste time worrying about 

compatibility : 
Oregon C++ conforms to ANSI standards for the C++ 
language and supports inter-language calls to and from C, 
Pascal, Modula-2 and Fortran. So you get fast, easy, 
access to existing code modules, without wasting time 
rewriting or re-debugging. And Oregon C+-+ is totally 
compatible with all existing C libraries. 


Fast debugging is done in the same language 
in which the application is written 
The Oregon Debugger - ODB - debugs C++, ANSI C and 
K&R C in the original application language, which means 
you get more reliable code in less time. And because the 
ODB understands multiple inheritance, it can quickly 
display the class hierarchy. 


With a choice of command line or mouse-driven window 
user interfaces, Oregon C++ is easy to use. In window 
mode you even get separate windows for the application 
and debugger I/O, and every window is fully scrolling so 
you can find the information you want in no time at all. 


For an instant response to your request for information, call 
us today. Or clip the coupon for your free technical data. 


Inst 


‘The Pan-European Technology Group 
Instrumatic UK Ltd. 

First Ave., Globe Park, Marlow, Bucks. SL7 1YA 
Tel:0628 476741 Fax: 0628 474440 
Thx:847042 IMATIC G 


and post today! 4 


Name 


Position 


Company 


Postcode Telephone 


—_—_—— 


CIRCLE NO, 290. 


“IT Get Paid to Write Programs. 
And Now, I'm Writing Them 
Twice As Fast.” 


If you write programs for a living, get to know 
The Clarion Professional Developer® 2.1. 

It can cut applications development time by 50% or 
more without compromising your design. It’s so fast 
and easy, you can complete prototypes while your 
clients watch. 

Professional Developer 2.1 can interface to routines 
from C and Assembler. It allows import and export of 
dBASE, BASIC and DIF files. Its application generator 
produces commented source code which can be easily 
adapted with its utilities to allow you to generate .EXEs. 
Network support is included at no extra cost. There are 
no run-time licenses or fees. And now Version 2.1 
includes Report Writer, which allows your clients to 
easily and intuitively create ad hoc reports and queries 
(from Clarion files, non-Clarion 
files or any combination). 

Professional Developer is an 
immensely powerful, easy-to-use 
DBMS application developer. We 
didn’t say it: The PC WEEK 
poll of corporate satisfaction 
said it. We came out head and 
shoulders above the 15 other 
programmable databases. No 
one else came even close. Fn ; a 

In this business where time bo te ae ingeeagS 
is money, let Professional . . . 
Developer help you generate ina PC Week survey thought of the 
more money for your time. power and ease of use of Profes- 


sional Developer vs. competitors. 
Any questions? 


Programming Power 


Programming Ease HIGH 


CLARIONSOF TV\WARE’ 


Authorised U.K. Distributor: 
DARK STAR INFORMATION SYSTEMS LTD 
12 St. Peter’s Court, Middleborough, Colchester. CO] IWD 
TELEPHONE: (0206) 578224 FAX: (0206) 578504 


Clarion Software Products run on any IBM PC, PS/2, or true compatible with 512K of memory and a hard disk. Clarion Professional Developer, is a registered trademark 
and Clarion Software is a trademark of Clarion Software. Copyright 1989 Clarion Software. dBASE is a registered trademark of Ashton Tate. 
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Inference 


Expert System shells - 
Who needs ’em? 


When Palle Simonsen became interested in Expert Systems, he baulked at the idea 
of buying third party specialist software. So bere is bis simple inference engine - in C. 


Is it really necessary to buy an expensive 
Expert System shell to build production- 
quality Expert Systems? I say ‘no’, and this 
article will explain how to build an efficient 
but simple inference engine using standard 
C. For convenience, the inference engine 
will be referred to throughout this article as 
‘C-rules’, 


C-rules is a library of macros and fune- 
tions for extending standard ‘C’ with rule- 
based programming in the form of 
‘backward chaining’. My three primary 
design goals were: 1) to provide a simple 
and efficient inference engine, 2) to inte- 
grate the inference engine, or rather the 
rule-language it supports, as tightly as 
possible with the C language and 3) to do 
so using the features of C to such an 
extent that a separate preprocessor 
and/or precompiler would not be necess- 
ary. I will leave it to the reader to decide 
whether these goals have been met. 


Before I describe the features of C-rules, a 
discussion of some of the principles em- 
ployed will be useful. 


Rule-based programming 


Traditionally, rule-based programming has 
mainly been concerned with solving Artifi- 
cial Intelligence problems in the field of 


<RULE> 
end_rule; 
<epilogue> ::= <statement> 
<IF-part> 2 <expression> 
<THEN-part> <statement> 
<ELSE-part> ::= <statement> 


::= defrule(<Name of Rule>) 
IF (<IF-part>) THEN <THEN-part> ELSE 


where <expression> and <statement> are as defined in 
The C Programming Language by Kernighan and Ritchie. 


<epilogue> 
<ELSE-part> 


Figure 2 - The syntax of a rule 


semi-automatic decision systems - so-called 
‘Expert Systems’. 


WWM 
° 
Another extension 
could be to 
° 
merge C-rules into 
C++ 
UML 
A rule-based system usually consists of two 
components: 1) a rule-base (or knowledge- 
base) which contains a number of IF... THEN 
statements about the domain of the system, 


and 2) a database which holds knowledge 
about the problem being solved. 


RULE 1: 
‘The Client has a good job’, 


‘The Client owns assets’ 


RULE 2: 
‘The Client owns a yacht’ OR 
‘The Client owns real-estate’ 


=> ‘The client owns assets’ 


‘The Client has a good record of economy’, 


=> ‘The Client is eligible for credit’ 


OR 


‘The Client owns an expensive car’ 


Figure 1 - Some example propositions 


To solve a given problem, an inference 
engine interprets the rules according to the 
data in the database, until a given goal-state 
is reached or until no rules with an IF-part 
matching the database can be found. The 
IF-part of the rules may contain code to 
query the user, search a database, poll 
external devices etc. The THEN-part may 
contain code to do various side-effects 
such as popping-up windows and updat- 
ing databases. 


The inference-engine can work either from 
the IF-parts of the rules, trying to match 
them against the database, or from the 
‘THEN-part of the rules. In the latter case the 
rule can be regarded as a logical proposi- 
tion like A, B, C => D (IF A and B and C 
THEN D) . In this case the purpose of the 
inference-engine is to prove the THEN-part 
of the rule. If other rules have part of the 
IF-part of a given rule as their THEN-part, 
the inference-engine recurs to prove these 
rules as well. 


As an example consider the propositions 
shown in Figure 1. To prove the statement 
‘The Client is eligible for credit’, we will have 
to prove: ‘The Client has a good record of 
economy’, ‘The Client has a good job’ and 
‘The Client owns assets’. To prove the latter 
involves proving one of the propositions: 
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IF how=reset 


THEN 
reset solved to unknown and return 
ELSE 
IF solved != unknown 
THEN 
return status 
ELSE 


execute epilogue 
IF IF-part is true 
THEN 
solved=yes, execute THEN-part 
ELSE 
solved=no, execute ELSE-part 
ENDIF 
return solved 
ENDIF 
ENDIF 


Figure 3 - The logic 
obeyed by a rule 


‘The Client owns a yacht’, ‘The Client owns 
real-estate’ or ‘The Client owns an expens- 
ive car’. This way of ‘chaining’ the rules 
using the THEN-part is called ‘Backward 
Chaining’, 


For a further discussion of Artificial Intel- 
ligence, Expert Systems and the various 
problem-solving methodologies em- 
ployed, please see Artificial Intelligence by 
Elaine Rich, which is a good introductory 
textbook on the subject. 


Backward chaining in C 


I chose C as the language of implementa- 
tion because C offers a useful, albeit crude, 
facility for language-extension viz macros, 
and because it is supported by efficient 
compilers on almost any platform. 


The syntax of a rule in C-rules is given in 
Figure 2. It should be noted that the goal in 
C-rules is the name of the rule, and not part 
of the THEN part. In C-rules the THEN and 
ELSE parts serve only as a means for perfor- 
ming side-effects whenever the rule is 
proven or disproven. 


In C-rules every rule is implemented as an 
int function that returns yes or no (true 
or false), These rules are implemented by 
means of macros corresponding to the key- 
words of the rules’ syntax, In order to avoid 
re-evaluating a rule whose truth has already 
been established, each rule carries its own 
state in the form of a static int which 
takes the values yes, no and unknown. 
A rule takes an argument - how - that can 
take the values solve and reset. 
solve forces the rule to try to prove itself, 
reset causes it to reset its internal status. 
The logic which a rule goes through when 
it is invoked is shown in Figure 3. 


To facilitate grouping and resetting of rules, 
the concept of ‘area’ has been introduced. 
An area isa list of pointers to rule-functions 
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spiced up with lists of yes- and no-explana- 
tions. Whenever a rule is invoked for the 
first time, it will add itself to the rule-list of 
the current area, RULES.H, which is shown 
in Figure 4, includes the macros used to 
implement this approach. Figure 5, C- 
RULES.C, contains the supporting func- 
tions. Finally, Figure 6 contains an example 
of a simplistic credit evaluation application 
in C-rules. 


WML 
Is it really 
necessary to buy 
an expensive 
shell to build 
production-quality 
Expert Systems? 
No! 


HULU 


Asa software-engineering technique, rules- 
based programming has a utility that ex- 
tends beyond the scope of its traditional use 
as the representation of domain-knowl- 
edge in Expert Systems. Among the 
possible applications are checking of vari- 
ous consistency rules in traditional admin- 
istrative applications, and user interface 
control in event-driven systems such as X 
and Microsoft Windows. However, for ob- 
vious reasons none of these applications 
justify the employment of a traditional ex- 


Inference 


pert-system shell. Something different is 
needed. 


Anattractive approach is to use a ‘language- 
extension’ such as C-rules. There are vari- 
ous benefits. C-rules can be implemented 
and enhanced by anyone with programm- 
ing experience in C, and thus requires no 
runtime licensing; as explained below, it 
can be expanded to provide modelling 
power comparative to Prolog and because 
it is written in C, it can be embedded within 
any application, except those which must 
be written in assembler - rare enough these 
days. 


The apparent drawbacks are the lack of 
supporting environments such as dedicated 
editors and interpreters found in commercial 
Expert System Shells and, of course, the 
imitations imposed by using C’s primitive 
macro facility. However, as C programming 
environments are becoming more and 
more advanced, with programmable edi- 
tors, source-code browsers and source- 
evel debuggers etc the problem with the 
environment support might not be so pro- 
hibitive. Another, perhaps more serious, 
imitation in C-rules is that it currently does 
not support that more than one proposition 
leads to the same conclusion (eg A,B => C 
and F,H => C), If this is the case the rules 
have to be rewritten: (A,B) or (F,H) => C. 


Extensions 


An obvious extension to C-rules is to allow 
the rules to take arguments, in a sense 
expanding the language from propositional 
to predicate calculus as supported by Pro- 
log. Another extension could be to merge 


2 
/* RULES. H 
ith 


/* Constants */ 


#define 
#define 


solve 0 
reset 


an 


#define yes 1 
#define no 0 
#define unknown 2 


#define MAX 100 


/* Types */ 


typedef int (*PFI) (); 


/* BREA */ 


struct area { 
short_name [32]; 
pretty_name [128]; 
yes_exp1 [MAX] [128]; 
n_yes_expl; 

no_expl (MAX) [128]; 
n_no_expl; 
number_of_rules; 


typedef 
char 
char 
char 
int 
char 
int 
int 


PFI 
} AREA; 


rules [MAX]; 


/* DEFRULE Macros */ 


#define defrule(name) \ 

int name(int); \ 

int name(int how) { \ 
static int solved=unknown; \ 
static int firsttime=yes; \ 
if (firsttime==yes) {firsttime=no;\ 

put_rule(name);}; \ 

if (how==reset) { \ 

solved=unknown; \ 

return (solved) ;};\ 
if (solved != unknown) \ 

return (solved) ; 


#define IF if ((how==solve &&\ 
solved==unknown) && 

#define THEN ) {solved=yes; 

#define ELSE }else({solved=no; 
#define end_rule }; return (solved) ;} 


/* Prototype for simple Yes/No input 
fn */ 
int get_yn (char *question); 


Figure 4 - C-Rules header RULES.H 


5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E? 


What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how of 
Germany’s No. 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 


What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non- 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
‘o protect .EXE or .COM files, or incorporate high 
evel language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card. This unique card guaran- 
ees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 


What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies. The 
device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 


Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 


What your accountant will like... 

Hardlock E-Y-E needs no factory coding. This ensu- 
res optimum delivery schedules and stock flexibility. 
Revenues will 1 
go up as soft- f — = 

ware piracy . _ = | it 
and multiple 
usage are pre- 
vented. Despite 
its wealth of 
features, 
Hardlock E-Y-E’s 
prices remain 


competitive. 

...AS more and 

more software Hardlock E-Y-E 
developers programmable, algorithmic response 


tion = all i i 
customers and and memory option - all in one. 


accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 


MMAG MIF @ 


Order your demo unit today. Contact Magnifeye, 
235-239 Walmer Road, Walmer Studio #6, W11 4EY, Telephone 071 221 8024, Fax 071 792 3449. 
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C-rules into C++ in such a way that a class 
would know the rules applicable to it. Such 
a class could be used to implement forward 
chaining. 


nconclusion, I think that where rule-based 
programming is an attractive choice, but 


the costs of an Expert System shell is pro- 
hibitive, a tool like the C-rules library might 
provide the solution. When the task is ac- 
tually to build an Expert System, given that 
experience shows that acquisition and 
structuring of the knowledge weighs more 
heavily than the actua 


Inference 


it might still be worth considering C-rules 
or something similar. 


EXE! 


Palle Simonsen works as a software engin- 


coding of the rules, | eer in his native Denmark. 


/* RULES 
* 


* Copyright (C) 1990, 1991 ~ Palle Simonsen 
* 
a 


#include<stdio.h> 
#include<string.h> 
#include "rules.h" 


/* Globals */ 
AREA *current_area; 
/* Help functions */ 


ye 
* Subscribe AREA 
*/ 


void subscribe_area (AREA *area. 
{ 
current_area = area; 


) 


/* 
* Save a rule in current area 
*/ 

void put_rule(PFI rule) 


{ 
current_area->rules(current_area->number_of_rules} = rule; 
current_area->number_of_rulest+; 


* Explain functions 


void put_yes (char expl(128]) 
{ 


) 
void put_no(char expl(128}) 

{ 

st repy (current_area->no_exp] (current_area->n_no_expl++],expl); 
Ve 


void display _explain(int kind) 
i 


stropy (current_area->yes_exp1(current_area->n_yes_expl++], exp); 


int i; 


if (kind=sno) ( 
printf ("\nNegative explanation 
for (i = 0; i < current_area->n_no_expl; itt) 
printf£("\n %s", current_area->no_expl(iJ]); 
print£("\nEnd of negative explanation\n"); 
Jelse( 
printf("\nPositive explanation:"); 
for (i = 0; i < current_area->n_yes_expl; itt) 
print£("\n %s", current_area->yes_expl(i]); 
print£("\nEnd of positive explanation\n") ; 
i) 
Me 


y* 
* Reset Current area 
ay 


void reset_area () 
{ 
int i,n; 


n = current_area->number_of_rules; 


for (i = 0; i < nj itt) 
(*current_area~>rules(i}) (reset); 


current_area->n_no_expl = 


0; 
current_area->n_yes_expl = 0; 


* 1/0 Support for C-Rules 
ay 


int get_yn (char question()) 
7* Pose a yn question */ 
( 
char response; 
fflush( stdin ); 
printf ("ts\n> ", question); 
scanf("tc", &response) ; 
if (response =r ‘y’ || response == ‘Y') 
return(1); else 
return (0); 


Me 


Figure 5 - C-RULES.C 


/* Test case for C-Rules */ 
#include "rules.h" 


defrule (GoodEconomy) 
IF get_yn ("Does the client have a good record of economy?") 
‘THEN 
put_yes ("The client has a good record of economy") 
ELSE , 


end_rule; 


defrule (GoodJob) 
IF get_yn ("Does the client have a good job?") 
THEN 
put_yes ("The client has a good job"); 
ELSE 
put_no("The client does NOT have a good job"); 
end_rule; 


defrule (Owns, sets) 

IF (get_yn ("Does the client own real estate?") || 
get_yn ("Does the client own an expensive car?") | 
get_va ("Does the client own a yacht?") 

‘THEN 
put_yes ("The client owns assets"); 
ELSE 
put_no("The client does NOT own assets"); 
end_rule; 


defrule (BadPayer) 
IF get_yn ("Is the c) =< .egistere as a bad payer?") 
THEN 
put_no ("The client is registered as a bad payer"); 
ELSE 


put_no("The client does NOT have a good record of economy"); 


put_yes("The client is NOT registered as a bad payer"); 
end_rule; 


defrule (CreditWorthy) 
IF (GoodEconomy (solve) && 


GoodJob (solve) && 
OwnsAssets (solve) && 
!BadPayer (solve) ) 

THEN 


printf ("\n\nRESULT: The client is eligible for credit"); 
display explain (yes); 
ELSE 
print£("\n\nRESULT: The client is NOT eligible for credit"); 
display explain (no); 
end_rule; 


static AREA credit; 


void main () 
{ 
/* Setup credit */ 


strepy (credit .short_name, "Credit") ; 
strepy (credit .pretty_name, "Credit - level 1 check"); 
credit.n_yes_expl = 0; 
credit.n_no_expl = 0; 
credit.number_of_rules = 0; 
subscribe_area(credit); /* Make ‘credit’ the current area */ 
/* Test C-Rules */ 


CreditWorthy (solve) ; 


Figure 6 - Test of C-rules 
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Software errors can be brutal... 
...find them first with Evaluator 


Testing Software properly means hours of 
boredom, and is very, very expensive. But 
letting users find errors can be as bruising 


as an encounter with our friend on the left. 


Evaluator can help. A unique testing tool, 
Evaluator can automate the entire testing 
process, including regression, stress and 
acceptance testing. It can do this unattended, 
leaving staff free to perform more 


productive work. 


Evaluator will test every kind of software 
including GUI applications such as 
Windows 3. Operating system independent 
you can test DOS, OS/2 or UNIX 
applications. If you can get your mainframe 
application to display on a PC it can 

: Hiecresse test that too! 


- Evaluator is non-intrusive, which means 
that the machine you test your software on 
will be the same as the machine it gets used 


on; a very important quality consideration. 


So if you don’t want any unpleasant 
y y unp 


surprises from your software, call 
The Products Group for full details on 
0285 - 655888 


ELVEREX 


Tick here for full details: 
Evaluator Consultancy 


Product Catalogue Training: OS/2, UNIX, Windows, C, Object Oriented. orks. 
NAME : TITLE | 
COMPANY 
ADDRESS 


TEL. NO. 


EXE11/91 


Mail to: The Products Group, QA Training Ltd., Cecily Hill Castle, Cirencester, Gloucestershire GL7 2EF. UK. 
Tel: 0285 655888 Fax: 0285 640181 
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PANEL 
Plus I 


Screen Generator and User Interface Library for ‘C’ | 


PANEL Plus II features: Interactive screen design editor 
* C and MS-FORTRAN code generators ° library of 
user-interface functions * pop-up fields/windows » 
multi-line fields * mouse support « scrolling regions/ 
scroll bars * help boxes * pull-down menus * custom 
validation * shadow borders * complete library source, 
with low-level source and headers for all supported 
systems (DOS, Windows, OS/2, Unix, VMS) * interfaces 
to PC graphics libraries * OS/2 DLL * no royalties. 


Also available: Utility Source Option which allows 
PANEL Plus II development on any suitable platform. 
New in v2.2: PANEL Plus II Windows DLL. Programs 
can be built for text mode or as Windows applications 
with no source changes. There is no need to redesign 
your PANEL Plus II application to run it under Windows. 


Panel Plus II licence fee per programmer: £285 (includin 
library source and 700-page manual). With utility 
source option: £720. Please call for quantity pricing, full 
version list, and free demo disk 


Roundhill Computer Systems Limited 
Orchard House, Ogbourne St. George, Marlborough, Wiltshire SN8 1SU 
Telephone: 0672 84535 e¢ Fax: 0672 84 525 


Roundhill also supplies development tools from Copia International, Graphic Software Systems, Lattice, 
Periscope, Pocket Soft and others. Please call for a full catalogue and price list. 
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FoxPro 2.0 


FoxPro in the mainstream 


What with Borland/Ashton-Tate merger, and the increasingly independent Clipper, the waters 
of the xBASE market are well muddied. Bob Rimmington finds out what Fox bas been up to. 


Visually, the new FoxPro 2.0 looks little 
different to V1.0 - but lurking below the 
surface is a major upgrade. The xBASE lan- 
guage is still there, though with many addi- 
tions, but much of the rest is new. There is 
a complete project builder with menu, 
screen and report design tools, a new Rela- 
tional Query tool, enhanced and alternate 
index formats, SQL support and the Rush- 
moor superfast query optimisation tech- 
nique. 


It is a big package, filling from six to ten 
megabytes of disk space, depending on 
installation options. It will run in 512 KB of 
memory, but prefers over 2 MB for best 
performance. The eight manuals and 
booklets total around 2700 pages - and this 
is just for the standard (LAN) version sup- 
plied for review. There are additional pack- 
ages for the Run-time engine (plus .EXE 
compiler) and for the API Library Construc- 
tion Kit. The former, alone, will claim an- 
other two to eight megabytes of space. 


Several years ago the xBASE world con- 
sisted of the market leader, Ashton Tate’s 
dBASE III Plus, and various clones such as 
Fox. A program written for one would nor- 
mally run in the others with little or no 


alteration. Not so today. Nantucket is in- 
creasingly ploughing its own path as Clip- 
per moves towards C and OOP. Along what 
might be called the main stream of devel- 
opment, Fox is now in the lead and making 


Make your 
preconceptions 
about FoxPro 2’s 
screen generator 
AFTER you see 
the software 


all the running. Just what Borland will do 
about dBASE IV, if anything, we have yet to 
see. 


Basic Features 


Installation runs so smoothly it is not worth 


describing, There is no copy protection as 


RUSHMOOR TECHNOLOGY 
Potentially Optimisable Commands with FOR 
AVERAGE COPY TO DISPLAY LIST REPLACE SORT 
BROWSE COPY TO ARRAY EDIT LOCATE REPORT SUM 
CALCULATE COUNT EXPORT RECALL SCAN TOTAL 
CHANGE DELETE LABEL 
Combining Basic Expressions 
Basic Expression Operator Basic Expression Query Result 
Optimisable AND Optimisable Fully Optimisable 
Optimisable OR Optimisable Fully Optimisable 
Optimisable AND Not Optimisable Partially Optimisable 
Optimisable OR Not Optimisable Not Optimisable 
Not Optimisable AND Not Optimisable Not Optimisable 
Not Optimisable OR Not Optimisable Not Optimisable 
NOT Optimisable Fully Optimisable 
NOT Not Optimisable Not Optimisable 


Figure 1 - Rushmoor Technology 


such, but unique serial and activation codes 
must be entered and, presumably, could 
identify a ‘loaned’ copy. 


A complete review of V1.0 was published 
in .EXE in February 1990. The basic user 
interface has changed little; it is based on a 
windows-type environment but text rather 
than graphics based. This works well 
(though the default colour scheme suggests 
that Fox was last in the queue when colour 
combinations were being handed out) but 
is now looking dated. When V1.0 was re- 
leased we were still with Windows 2.1 and 
using it mainly for graphics and DTP appli- 
cations. We accepted that most other soft- 
ware, especially databases, would have 
their own individual appearance. Windows 
3.0 has changed the rules - it is becoming a 
standard. A look-alike that does not quite 
work-alike is an irritation. Mind you, being 
text based, FoxPro does run much faster. 


A debatable feature is the extensive use of 
a mouse. The latter is not necessary but 
makes many operations easier and more 
intuitive. This is fine at the design stage but 
more questionable with a finished applica- 
tion. Users become very adept at fast entry 
of data from a keyboard. Switching to the 
mouse for check boxes, buttons and po- 
pups could become quite irritating and un- 
productive. 


Interestingly, I could not find a reference in 
the documentation about running in MS 
Windows 3.0, nor is a .PIF file supplied. It 
will ran, but only in Standard mode. Attempt- 
ing to run the Extended Memory version pro- 
duces an Incompatible Memory Manager’ 
message. 


Screen Tools 


The initial screen comprises the customary 
top menu bar and a small ‘Command Line’ 
window. This basic user interface can be 
used in three ways. First, as an interactive 
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tool for creating databases, entering data 
and looking at files. Few if any packages do 
this better. The basic tools are straightfor- 
ward to use, the facilities extensive and the 
performance first class. By implication, it is 
suitable for a first time user and I was able 
to show it to several of these. They liked the 
appearance, but I have to say that they were 
all discouraged by the sheer scope and 
flexibility. Conversely, those with more ex- 
perience were delighted at the power avail- 
able. 


The second use is access to the tools for 
building one’s programs or, to use Fox ter- 
minology, one’s project. These comprise 
screen, menu, query, report and label de- 
sign tools. All are completely new or en- 
hanced for V2.0 and can be used to create 
complex applications with relatively little 
hand coding. An overall project tool en- 
ables all the separate elements to be 
brought together into one cohesive whole. 


The final use is selective incorporation into 
one’s own project. Each option in the menu 
PAD (the top menu bar) and menu POPUP 
(the drop-down menus) has a unique sys- 
tem name for the facilities it calls and the 
programmer can use that rather than write 
his own code. For example, a ‘Save’ option 
could call _MFI_SAVE or a ‘Calculator’ op- 
tion _MST_CALCU. 


Screen Generator 


Programmers can still write source code 
either in their own editor or in the quite 
acceptable one provided. With around 600 
commands and functions (90 new and 40 
enhanced for V2.0) there is ample scope. 
This probably remains the best way for the 
really complex applications. However, the 
application generator tools are definitely 
worth a look. Take the screen builder, 
which is far more than just a layout de- 
signer. Picture, colour and VALID clauses 
can be specified, also pick lists, push but- 
tons, radio button and check lists. There 
can be pop up windows, dialog boxes, 
alternate menus, all conditional if required 
on entries by the user. One look at the 
generated code is enough to demonstrate 
the time it can save. 


Screen generators are nota new idea - there 
was even a very simple one which came 
with dBASE II - but for FoxPro 2 you should 
make your preconceptions after you have 
seen the software. There is scope to include 
‘code snippets’ while designing the screen, 
also to include calls to procedures or user 
functions for any really tricky bits. A 
‘Screen’ can comprise a set of linked 
screens or windows and include Utility 
screens (such as brief menus) common to 
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other applications. The created file has a 
.SCX extension, it generates an SPR xBASE 
code file which is compiled to a .SPX file. 
There are similar sets of files for menus, 
reports and queries. 

Fox warns against hand tweaking the .SPR 
code file and suggests editing is always 
applied to the SCX screen. This may be 
feasible where the screen serves the normal 
role of data entry or amendment. However, 


Rushmore is one 
of those clever 
ideas that leaves 
one wondering 
why no one had 
thought of it 
before 


there are users with interactive needs which 
not even Fox has anticipated, and for these 
it is a case of ‘back to hand-coding’ with an 
ASCII editor. 


Relational QBE 


FoxPro 2 contains a new RQBE (Relational 
Query By Example) tool based on an opti- 
misation technique called Rushmoor. 
xBASE programmers will know that a con- 
ditional search using the FOR ... con- 
struct on a large database can be very slow. 
Where the criteria is specified at programm- 
ing time, the delay can be minimised with 
a combination of indexed file, SEEK for the 
first record and a DO WHILE ... loop to 
find the remainder. However, where the 
conditions are complex, coding may not be 
easy and, in any case, user flexibility is 
restricted, 


The trick with Rushmoor is that it appears 
to write that code for you on the fly. No 
additional commands are required (unless 
it has previously been disabled), it just works 
automatically with any command that ac- 
ceptsa FOR ... clause such as BROWSE, 
COUNT or REPLACE. It will apply if the 
criteria would work using SEEK on an 
indexed file (it will even create that index 
on the fly), including complex expressions. 
For example, BROWSE FOR NAME = 
‘Smith’ .AND. TOWN =’ Leeds’. It 
will not work on BROWSE FOR NAME = 
'Smith’ .OR. ‘ith’ $NAMEas every 


A 


FoxPro 2.0 


record would need to be examined for the 
second test. It may even breath life into 
SET FILTERTO..., usually the xBASE 
equivalent of a change to bottom gear. 


Rushmoor is one of those clever ideas that 
once seen leaves one wondering why no 
one had thought of it before. Fox has dem- 
onstrated near instant searches on a million 
record, 200 MB database - although I have 
not been able to verify this with my own 
modest hardware setup. Amidst the eupho- 
ria it is necessary to remember that it will 
not optimise all queries. If the test cannot 
be applied to an index, or the index is 
conditional or too complex, a time consum- 
ing look at each record is still required. For 
example, it would not have worked on a 
4000 record file of paper colours that my 
client required in alphabetical order, pro- 
viding all colours including the word 
‘White’ came first. It may be possible in such 
cases to add dummy fields and indexes that 
would meet the Rushmoor rules. These are 
clearly explained and tabulated in the do- 
cumentation - see Figure 1, 


The RQBE entry screen itself makes the 
entry of even quite complex queries just 
about as easy as is possible with this kind 
of task. A logic pick-list of phrases such as 
‘like’, ‘more than’, ‘between’ is used to 
identify the actual underlying operators 
and works in conjunction with a ‘NOT’ 
check box. Queries in fact write SQL code 
in the Command window, (a handy way of 
getting to know it), and can be saved for 
subsequent reuse or for pasting directly 
into a program. - a nice touch, Output for 
the query can be to screen, printer, file, 
report, labels, array variables or the op- 
tional FoxGraph add-on. 


Other Tools 

To access all these facilities there is, natu- 
rally, a Menu tool, With this, a full Win- 
dows-type menu structure can be built 
including all the familiar features such as 
hierarchical popups, logically inhibited 
options and short-cut key combinations. 
There is also provision for separate 
Quick’ menus of any size or position. The 
Report Writer is similar to V1.0 but with 
various enhancements. It is of the familiar 
header/detail/footer bands type and is 
straightforward in use. It can access any 
data file and these do not necessarily 
have to be related. (An irritating restric- 
tion with R&R Report Writer). Unfortu- 
nately it does suffer from the text-based 
being a rather than true GUI environ- 
ment. Page size is specified in lines, line 
ength in characters. So it is of little help 
when variable or proportional font sizes 
are required. 


Windows Developers! 


Question: [need Images & Special 
Effects into my Windows 
application? 


Answer: WinImage SDK! 


Your Windows application deserves the best. 
And that's just what WinImage delivers! 


Escape the Code Trap. 


Eliminate the time-consuming process of learning 
and writing code necessary to support different 
types of images. WinImage fully supports each 
type of image format. 


The Object of Desire. 


WinImage is an easy to use DLL and is very easy 
to customize. Complete with a full set of docu- 
mentation to allow the programmer to create 
complete, beautiful, robust applications in record 
time and is Royalty Free! 


Supports all Windows compilers. Includes support 
for TIFF, PCX, Encapsulated Postscript, Bitmaps, 
GIFF, Metafiles, Numerous Dazzling Special 
Effects F\X, Animation and much more. 
Price: 395 (with Source 995) 
Call now for Special Introductory offer. 


PictureBox F\X 


From the people that brought you the World's 
finest presentation and low cost MultiMedia pres- 
entation package specializing in Real Corporate 
Presentation, now brings you the same Special 
Effects again but for Windows. Buy now and 
Save! We promise that you will not be disap- 
pointed! For Only: 395 


Call now for Very Special Introductory offer. 


HIGHLAND Grafix 


APL Center, Stevenston, Ayrshire, 
Scotland KA20.3LR (44) (0) 294-61121 Sales 
(44) (0) 294-63343 Fax 


All Specifications subject to change without notice. 


CIRCLE NO. 297 


F77L-EM/32 &Lahey Ergo OS/386 


Port mainframe programs as large as 96MB to 386/486’s with this 32-bit 
DOS-Extender compiler. The winner of PC Magazine’s 1988 Technical 
Excellence Award just got better. New Version 4.0 includes: 
Programming Tools, Popular Fortran 90 features, Virtual Memory 
Support, DESQView support, New Documentation and Free Unlimited 
Runtime Licenses. F77L/EM 32 and OS/386. £845.00 plus VAT 


F77L 


The fastest real-mode compiler available. F77Lcan take advantage of 

your 386 PC by generating 32-bit instructions. New Version 5.0 

includes: Fortran 90 features, Weitek support, and Video Graphics. 
£375.00 plus VAT — 


Lahey Personal Fortran 77 


Version 3.0: Full ANSI 77, Editor, Debugger, Linker, Library Manager, 


Microsoft and Borland C interfaces. A great learning tool at an 
unbeatable price. £79.00 plus VAT, 


When people talk about FORTRAN 
the name mentioned most often is 


3-5 Cynthia Street, 
London N1 9JF 


System Sciemce Tel: (071) 833 1022 


, Fax: 081 837 6411 
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= 386-PROLOG 
File Edit Query Help 


SSO, 


£1 PROLOG 


Yes, it’s here! LPA 386-PROLOG is now 
available in a version for Windows! Just like 
the DOS-extender version, it is a genuine 
32-bit Prolog compiler which can directly 
access up to 4G (4096M) of memory. Only 
this time, it is fully integrated with the world’s 
most popular GUI: Windows 3! 


P| Logic Programming Associates Ltd 
Studio 4, Royal Victoria Patriotic Building 

/ = Trinity Road, London, SW18 3SX, England 
Tel: 081 871 2016 - Fax: 081 874 0449 
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The specification for a report is saved in a 
database file with a .FRX extension. All the 
other tools generate a normal source code 
or ‘Program’ file including a header and 
other comment lines. The Program files are, 
in turn, written to a ‘compiled’ format be- 
fore they can be run with the normal DO 
command. A large application can clearly 
comprise a considerable number of files 
with, in effect, three versions of each. The 
project builder is used to control this as well 
as all the associated data, index and similar 
files. For the client, a single APP file can be 
produced for the complete application. As 
the code is only compiled, not linked, a 
copy of FoxPro or a run-time engine will 
then be needed on the user’s own machine. 
There’s one snag with a generated applica- 
tion, it does rather look like ‘Son of FoxPro’ 
and this may not suit developers who prefer 
to maintain their own style. 


V2.0 Features 


Many other features are new or changed for 
V2.0. The number of open indexes and 
windows and the length of variable strings 
is now only limited by memory. The maxi- 
mum command line length is up from 1024 
to 2048 bytes. An External Routine API is 
available in a separate Library Construction 
Kit but be warned, it has to be used with 
Watcom C. There are so many command 
and function enhancements that only a few 
can be mentioned. @...EDIT... cre- 
ates a region for editing text such as a string 
or memo field. Arrays can be redimen- 
sioned without data loss. IMPORT takes 
data from various worksheet and other file 
formats and places it in a .DBF file. SET 
SKIP TO [<aliasl>[,<alias2>]...] 
forces the SKIP command to work through 
each matching record in a related, child 
database. (Ideal for an item line file linked 
to an invoice header file). 


UDFs can now be used in FOR, WHILE 
and INDEX expressions. There are ten 
new array functions, EVALUATE () will 
evaluate a character expression and pro- 
vides a faster alternative to the & macro 
substitution in many cases, Three SQL com- 
mands are now included: SELECT, CRE- 
ATE TABLE and INSERT. They are not 
ina separate ‘Mode’, but can be used along- 
side all normal commands or generated 
with the RQBE interface. 


Four index formats are now available. The 
previous single entry .IDX format remains 
for compatibility and can now also be spe- 
cified in compressed format. A new com- 
pound .CDX format can contain any 
number of separate index entries or TAGs. 
If defined as a STRUCTURAL type it will 
take the same name as the database and be 
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opened automatically with it. The INDE- 
PENDENT type must have a different name 
and can be opened and closed as required. 
All .CDX files are compressed and are now 
the recommended format. 


The excellent FOXDOC is still included. It 
is the public domain SNAP! documenting 
package tailored to fit FoxPro 2.0 and, in 
fact, its author has now joined Fox. All 
generated programs are in SNAP! style. 


FoxPro 2.0 


Fox has always had a reputation for fast 
program execution and claims further 
speed improvements for V2.0 including ac- 
cess to data ‘up to hundreds of times faster’. 
Performance comparisons are not really 
valid now that languages have diverged so 
much. It would be necessary to find a com- 
mon task and write optimised code for each 
package. Yet even that might be testing the 
code as much as the software itself. FoxPro 
certainly seems fast, quicker than dBASE 


FOXPRO 2.0 - SYSTEM CAPACITIES 


FoxPro FoxPro 
Extended 

Database and Index Files 
Maximum No. of records per database file 1 billion 1 billion 
Maximum No. of characters per record 4000 4000 
Maximum No. of fields per record 255 255 
Maximum No. of databases open at one time 25 25 
Maximum No. of characters per database field 254 254 
Maximum No. of characters per index key (.IDX) 100 100 
Maximum No. of characters per index key (.CDX) 254 254 
Maximum No. of open index files per database unlimited unlimited 
Maximum No. of open indexes in all work areas unlimited unlimited 
Field Characteristics 
Maximum size of character fields 254 254 
Maximum size of numeric (and float) fields 20 20 
Maximum No. of characters in field names 10 10 
Digits of precision in numeric computations 16 16 
Memory Variables and Arrays 
Default No. of memory variables 256 256 
Maximum No. of memory variables 3600 65000 
Maximum No. of arrays 3600 65000 
Maximum No. of elements per array 3600 65000 
Program and Procedure Files 
Maximum No. of lines in source program files unlimited unlimited 
Maximum size of compiled program modules 64KB 64KB 
Maximum No. of procedures per file unlimited unlimited 
Maximum No. of nested DO calls 32 32 
Maximum No. of READ nesting levels 4 4 
Maximum No. of structured programming commands 64 64 
Report Writer Capacities 
Maximum No. of objects in a report definition unlimited unlimited 
Maximum No. of lines in a report definition 255 255 
Maximum No. of grouping levels 20 20 
Window Support 
Maximum No. of open windows (all types) unlimited unlimited 
Maximum No. of open Browse windows 20 20 
Miscellaneous Capacities 
Maximum No. of characters per character string 64KB 2 gigabytes 
Maximum No. of characters per command line 2048 2048 
Maximum No. of open files 99 DOS limit 
Maximum keystrokes in keyboard macro 1024 1024 
Maximum fields ina SQL SELECT statement 256 256 
Colour Support 
Number of colour schemes per colour set 24 24 
Maximum No. of colour sets (in FOXUSER file) unlimited unlimited 
Number of colours per colour scheme 10 10 
Schemes available for user definition 8 8 


Figure 2 - FoxPro 2.0 System Capacities 


System Science 


* Software * Specialists * Software » Specialist » Software * Specialists * Specialist » Software * Specialists « 


Unix 

SCO Unix Op. Sys SCO Unix Dev Sys. 
SCO Xenix 386 SCO Xenix 286 
SCO Open Destop SCO ODT Dev Sys 
SCO TCP/IP SCO NFS 
Interactive Unix Op Sy / Architect Series 
Informix 4GL & SQL RM Cobol-85 
LPI Compilers C Scape Screen Lib 
LPI C++ (native) for Unix - NEW 

.. Many more tools and applications 


Mathematics 
Derive - The Mathematical Assistant 
Mathematica 386/387 (ver 2.) 
Mathematica for MAC/ENH 
Mathematica for Workstations (Sun, HP..) 


MathCad for Windows (new) —GrafTool 
What’s Best! Lindo 
Tex Chiwriter Sci WP 
Windows Development 
(see Microsoft and Borland, Zortech) 
CASE:W Corp. £695.00 
Smalitalk/V Windows £295.00 
Btrieve for Windows £345.00 
Multiscope Windows Debugger £295.00 
WindowsMaker Prof £795.00 
Zinc Interface Lib £175.00 
C++ Views £225.00 
Win++ by Blaise £150.00 
Pascal 
(see Borland) 
TopSpeed Pascal SE £115.00 
Object Professional £110.00 
Btree Filer MU £120.00 
Asynch Professional £89.00 
Blaise Power Tools Plus £89.00 
Blaise Turbo Asynch Plus £115.00 
Power Basic £89.00 
many Basic libraries 
PC Logo £60.00 
LMI UR/Forth £295.00 
Smalltalk V/DOS £69.00 
muLISP 90 £225.00 
RM Cobol-85 £call. 
MS DOS 5.0, QEMM 386 etc __—Ecall. 


¢ Prices are exclusive of VAT. 

¢ Prices include delivery to GB. 

¢ Prices are subject to change. 

¢ VISA, Access and Mastercard 
welcome with telephone orders. 


Microsoft 

Quick C for Win NEW! £99.00 
i £225.00 
£220.00 
£225.00 
£349.00 
£225.00 
£399.00 
£75.00 
£99.00 
£60.00 
£95.00 
£60.00 
£60.00 
£49.00 


MS Basic Compiler 7.1 

MS Cobol 4.0 (DOS & OS/2) 
MS Macro Assembler 6.0 
MS Visual Basic 

MS Quick C 2.5 


MS Quick C & Assembler 

MS Quick Basic 

MS Quick Pascal 

MS Source Profiler (new) 
Authorised Languages Dealer 


Borland 

Borland C++ with OWL NEW 
Borland C++ (Dos & Windows) 
Turbo Pascal Windows 
Turbo C++ 
Turbo Pascal 6 
Turbo Pascal 6 Prof 
Turbo Debugger and Tools 
Paradox Engine £275.00 
Paradox 3.5 £445.00 

Authorised Languages Dealer 


£299.00 
£229.00 
£115.00 
£59.00 
£75.00 
£150.00 
£99.00 


Editors 

Professional Editor (SPE) 
Brief 3.1 (with Mouse) 
Kedit (Xedit for PC) 
Epsilon 


£195.00 
£195.00 
£110.00 
£175.00 
Configuration 

PVCS for DOS £345.00 
PVCS 5 User £1295.00 
PVCS Contig Builder (PolyMake) £129.00 
MKS RCS 5.1 (with MKS Make) £155.00 
Misc 

.RTPatch for DOS, Win & OS/2 £245.00 
-RTLink Plus £295.00 
Plink 86 Plus £295.00 
MKS Toolkit (Unix Tools) £155.00 
MKS Lex & Yace £159.00 
Personal Rexx £110.00 
Ghost (software testing) £145.00 
Flowcharting III £150.00 
C Programmers Toolbox £155.00 
.. and many more tools and utilities 


3-5 Cynthia St 
London N1-9JF 
Fax: 071 837 6411 


C++ Compilers 
Zortech C++ DOS & Windows £225.00 
Zortech C++ Dev Ed (incl OS/2) £360.00 


Zortech C++ Sci & Eng £540.00 
Zortech C++ Video (6xVHS) £275.00 
JP! TopSpeed C++ SE £115.00 
JPI TopSpeed C++ PE £175.00 
JPI TopSpeed C++ Pro Dev. £229.00 


see Microe Compilers 


Watcom C 8.5 

Watcom C386 8.5 NEW! 
Aztec C 86 (with ROM support) 
TopSpeed C PE 


£275.00 
£495.00 
£265.00 
£175.00 


£175.00 
£175.00 
£345.00 
£345.00 
C Communications 
Essential Comms 
Greenleaf CommLib 
C Asynch Manager (Blaise) 
C Screens 
CScape with Look & Feel 
Vermont Views 3 
Panel Plus II 


£195.00 
£195.00 
£115.00 


£365.00 
£325.00 
£275.00 
£245.00 


£245.00 
£165.00 
£195.00 
£195.00 


Essential Graphics 
PCX Programmers Toolkit 


.. Many more libraries 


Pharlap 386 DOS Ext SDK £325.00 
Pharlap 286 DOS Ext SDK (new) £325.00 


Fortran Compilers 
Lahey F77L £375.00 
Lahey F77L-EM/32 with OS386 £845.00 
Salford FTN 77-386 £765.00 
Salford FTN77-486 £875.00 
RM Fortran with Forte £545.00 
Ingraf £195.00 
... Many Fortran Libraries 


071 833 1022 


¢ Software * Specialists * Software * Specialist + Software ¢ Specialists « 


CIRCLE NO, 298 


EE ey £e/ 


68 


QT 
rey |) 
pe 
at] 
< 
ia 
oO 
Q 
D 
w 
é 
Q 
2 
a 
° 
my 
i) 
= 
3 
< 


certainly, and similar to Clipper at handling 
menus and user entry screens. Where it 
really sprints is at indexing and queries. 


Documentation 


The sheer size of the documentation is 
rather daunting but it is comprehensive and 
well organised. A massive reference vol- 
ume of all the commands and functions, an 
interface guide, a developers guide, a good 
tutorial and various other booklets are sup- 
plied. It takes time to find your way about 
though. Instead of the usual README file 
on disk, there is a ‘Late breaking News’ 
booklet (90 pages). Not only is this far 
better than a print of a disk file but another 
excellent ‘Master Index’ booklet included 
references to all those extras. So I'll give 
nine out of ten marks to Fox for Docs - one 
mark deducted for corrections to the Tutor 
ial Guide, which are buried in the Help 
system. 


It is interesting to compare the definitions 
of identical functions in dBASE IV, FoxPro 
and Clipper. dBASE is clear, rather bland 
and with generally brief examples. Fox 
goes for a readable, ‘in your own words’ 
style with good examples. Clipper is more 
formal with precise notes, fuller details and 
again good examples. There is no clear 
winner here but Fox does score bonus 
points with its excellent guides to the vari- 
ous project tools and other facilities. The 
detailed data on all the file types is also very 
welcome. The tutorial takes user friendly all 
the way, eg ‘cos it’s as empty as a gas tank 
the day before pay day’. We can all recog- 
nise that problem! 


The on-line help is extensive. It is context 
sensitive but with access to a topics index 
and a ‘See Also’ box. It can be tailored in 
various ways or adapted for your own ap- 
plication. The overall structure and design 
is first class yet I found it less satisfactory in 


Databases Output Fields 
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use. The command and function definitions 
were fine but notes on the various tools 
were often too superficial and reference 
had to be made to the printed manuals for 
the full story. 


FoxPro V2.0 is huge. It contains too many 
features for all to be described in the con- 
fines of a review. So regretfully I can merely 
note that there is a debugging facility, an 
error trapping system, a flexible memo field 
size, multi-user commands and a virtual 
memory management system. The size it- 
self is a problem though. I was able to try it 
on an old 512 KB XT. Yes, it did work, 
slowish but acceptable. The trouble was the 
disk space. The complete package will not 
fitinto.a 10 MB disk and to run atall, itneeds 
over half that space. For such old boxes a 
cut-down version (or V1.0) makes more 
sense, For system capacities see Figure 2. 


Distribution Kit 


An optional Distribution Kit (4345 extra) 
provides three ways of running your appli- 
cation on other machines, Your ordinary (ie 
tokenised) file can be used with a run-time 
‘engine’. A compact .EXE file can be created 
for use in conjunction with supporting Li- 
brary files. Finally, a stand-alone .EXE file 
can be created, Various problems were 
found with both of the latter and in practice 
only fairly simple programs compiled first 
time. Even a four line ‘Hello World’ pro- 
gram failed initially with an error message 
showing an indecipherable line from the 
tokenised file. Not very clever. Yet the same 
code ina fresh .PRG file was accepted and 
created a 742819 byte executable. Is this a 
record? 


The dBFlex Accounts package was used as 
an example of a typical application. It com- 
prised about 110 program files totalling 2Mb 
of xBASE code without any Fox-specific- 
functions. It ran very well in the standard 
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Figure 3 - The RQBE screen 
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and run-time modes but revealed an appar- 
ent limitation in the .EXE builder. Called 
programs and UDFs were not consistently 
processed, especially if not in the initial or 
‘header’ .PRG file. Other nested ones were 
listed as errors. The best attempt missed 
only a few UDFs but hand tweaking was 
needed to include these. The now com- 
plete .EXE file was 2158445 bytes in size 
(there were also 1358323 bytes of project 
files) and took seven minutes to compile and 
link. By comparison a Clipper .EXE was 
786041, took three minutes and included all 
UDFs. 


No incremental link facility is provided. 
There is no mention of overlays, but the 
2 MB file did appear to load and run ina 
550 KB DOS ‘Window’. The various tests 
suggested that the .EXE builder is not yet 
of the same quality as the rest of the 
package. 


Final Conclusion 


So what is the overall verdict? There is no 
doubt that FoxPro 2.0 is a fine product. It 
should delight existing Fox users and attract 
many new ones. Itis very fully featured, fast 
and powerful. It is well documented, has a 
solid, well tested feel and is as easy to use 
as such a sophisticated product could be, 
Will it convert the writer, a long-standing 
Clipper user? Possibly not. Both languages 
are now very extensive but increasingly 
different. So it would take time to learn new 
tricks and replace an extensive personal 
UDF library of screen, menu and other tem- 
plates. Also: why should I have to pay 
extra to provide clients with stand-alone 
.EXE files? 


However a more relevant question today is 
which, out of Fox or Clipper, is best for 
those frustrated by the limitations of dBASE? 
It is difficult decision. They are both good 
though with differing strengths and weak- 
nesses. Many will be attracted by the appar- 
ently easier migration path of Fox. They will 
not be disappointed. It is especially ideal 
for corporates, where users are pressing for 
freedom to handle their own data but a 
potential proliferation of DIY programmers 
conflicts with company poli: 
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Bob Rimmingtonis an independent xBASE 
and Clipper consultant. He can be con- 
tacted through Stanford Systems on 0444 
236352. The single user FoxPro 2.0 is 
priced at £595, the LAN version (as tested) 
at £895 and the Distribution Kit (for Run- 
time and .EXE files) is £345 extra. 


“MODULA-2 COMPILERS _ 


GREY 


aan ORIENTATED LAN |GUAGE: 


FTL Modula-2 Developer DOS — £85 Refer aso Cr+ secon j 
Logitech Mod-2 Dev Sys DOS £225 MA f i ER PASCAL SUPERSETS j 
Stony Brook QuickMod DOS £95 MS Quick Pascal DOS £50 | 
Stony Brook Prof Mod2 Win&DOS £265 Soy Brook Hescal Ps WineDOS, 785 if 
Taylor Modula-2 Dev Sys DOS 505 Tabs Pascal ve DOs £69 | 
Topspeed Modula-2 Std DOS £110 Prices do not include VAT or other local taxes, but | 
inet ; SMALLTALK 
Topspeed Modula-2 Prof Win&DOS £165 do include delivery inthe UK and Europe. salt pas pos: ae: | 
isoaneck Mocine:2 os2 £400 Please check prices at time of order as ads are orale oa pos. e135 I 
KESTER prepared some weeks before publication. maalal i 
Topspeed Mod-2 Std os2 e110 Thi Smalltalk PM os2 2340 | 
is page lists some of our products~call us fora Smalltalk/V Windows Win £340 
Topspeed Mod-2 Prof OS2 £165 complete price list and details of discount structure. HERS 
FTL Modula-2 CPM.Z80 £45 ORDER BY PHONE WITH YOUR CREDIT CARD, eee OTHER war ee 
Modula-2 System CPM:280 £100 TEL: ( 0. 64) $3499 Actor Professional Win £375 


Library source is available with some compilers. 
Please enquire about other libraries and utilities 
available. 


FAX: (0364) 53071 ( DISK COPYING — 


We can copy files to and from 600 disk formats 
including CP/M, CP/M-86, MS- DOS, PC-DOS, 
APPLE, SIRIUS, BBC, TORCH, APRICOT, HP-150, 


TURBO PASCAL LIBRARIES TesSeRacl TSR Dev Sys DOS £42 TRSDOS, AMSTRAD, ATARIST, MACINTOSH. 
Just a small selection! Topaz Single-User DOS £79 Our charge is £10.00 + disk + VAT with discounts 
Turbo Analyst DOS = £75 ‘on small quantities and disks are normally 
Asynch Plus DOS £140 Turbo Professional DOS £79 despatched within 2ahrs of receipt 
Async Professional DOS £95 Turbo Vision Dev Toolkit DOS £105 P BS 
B-Tree Filer v5.22 Win&DOS £115 TurboWINDOW/Pascal DOS £92 For more information call us. 
graphics-MENU & Data Entry DOS £180 
Huge Virtual Array & NAT DOS £215 
Mathpak 87 DOS £85 
Object Professional DOS £120 i 
Power Tools Plus/5.1 DOS £105 BASIC COMPILERS & INTERPS rer We es 
Science & Cng.Tools DOS £79 BBC BASIC-86 Plus DOS = £75 qbFiler (QB) DOs —-£90 
TEGL Windows Toolkit II DOS £70 GFA-BASIC DOS £85 a ” 
GFA-BASIC for Windows Win £170 Graphics 
MS QuickBASIC 4.5 lele}s) £50 Finally XGraf DOS £85 
MS BASIC PDS 7.1 OS2&DOS £222 Graphics Server for VB Win £99 
Ada Compilers Algol Compilers MS Visual Basic Win £95 Graphics Workshop (MB7) DOS £105 
Assemblers & Libs AWK PowerBASIC DOS £110 GraphPak Pro (MB7) DOS £105 
Basic Compilers Basic Interpreters TrueBASIC v2.1 DOS = £80 GSS _GDT DOS £425 
Basic Libraries r GX Graphics DOS £120 
C Compilers C Utili Bee enol CRM ZBO} 1288 HALO Professional 2.0 DOS £270 
C Interpreters C Libraries MS QuickBASIC MAC £79 General & Sundry Libraries 
C++ Cobol Compilers LIBRARIES & UTILITIES Finally v7 (QB DOS £95 
Comms.Libraries Cross Assemblers inally v7 (QB) 
Database Libs. Debuggers Communications PDQ (28) DGS 0 
ssemblers Editors Comms Lib (Microhelp) Win&DOS £95 ProBas v4 (QB&MB7) bos 2s) 
Engineers Libs. Expert Systems PDQ Comm. DOS £70 QuickPak Pro (MB7) DOS £135 
Forth Fortran Compilers ProBas Telecomm Toolkit DOS £65 QuickPek Fro for Win (VB) Ed 
Fortran Libraries Graphics Libraries Database cl Wang Tools (Q8) pes ed 
Icon Linkers/Locaters Birieve v8.1 (QB) Bos G0 cole (VE) in 
rise Fogo db VISTA DEMS (VB) Win £435 Sateen 
Modble2 Nial interpreters db/Lib Network (MB7&QB) DOS £390 Power Soreen (QB) DOS £99 
‘Object Oriented CRs MS VB Lib for SQL Server Win £300 Pro Screen (MB7) DOS £90 
Pascal Compilers Pascal Libraries QuickScreen (MB7) DOS £105 


Prolog Rexx 
Risc Screen Libraries 


Smalitalk Snobol 


We stock many items for which there is no 
space in these advertisements. 


PASCAL LANGUAGE : 


TURBO PASCAL “PROGRAMMERS - find out about the NEW VERSION of Stony Brook Pascale. 100% Turbo Pascal V6 s source code 
compatible, tighter, faster code, OBY files (Code View compatible), smart linking, debugger, profiler, supports DOS and Windows. 
CALL US NOW. 


Borlend Corporate’! Fiod Pack 
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MS Pascal V4 OS2&DOS £139 Stony Brook Pascal+ Win&DOS = £265 
MS QuickPascal DOS £50 Topspeed Pascal Std DOS £110 
a Professional Pascal DOS £325 Topspeed Pascal Prof Win&DOS £165 
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free DOS/4GW extender, DOS and Windows support, Prospero PC Pascal DOS £55 Turbo Pascal Prof V6 DOS £137 
all at a SPECIAL INTRODUCTORY PRICE of £520. Prospero Pascal DOS £145 Turbo Pascal for Windows Win £103 
CALL USNOW: Professional Pascal/386 PL386 £570 
FS-Fortran 77 DOS £34 LOW PRICES Ss ° 
Lahey F77L DOS £410 ‘ _wloRosoFr ’ BORLAN Prospero Pascal OS2&D0S £195 
Lahey Personal Fortran DOs £80 PRODUCTS Topspeed Pascal Std Os2 £110 
RM/FORTRAN 77 DOS £535 Topspeed Pascal Pro OS2 = £165 
MS FORTRAN 5.1 OS2eD0S £205 | Microsoft Basic PDS 7.1 Power System Pascal IBMPC £120 
fcceate id NA ee gee i Microsott C PDS 6.0 Power System Pascal Pro IBMPC £210 
ro Fortran for Ge! 
Prospero PC Fortran DOS £55 Microsoft C & Windows SDK Pro Pascal V2.18 CPM-Z80 £195 | 
Utah Fortran DOS £35 Microsoft Cobol 4.5 Power System Pascal AtaiST £120. | 
Watcom Fortran 77 8.5 DOS £325 | Microsoft Fortran 5.1 Prospero Pascal for GEM AtaiST = £55 
els 386 £765 Microsoft Macro Assembler 6.0 ae 
Lahey FTL-EMIg2& S186 386 S646 Microsoft Pascal 4.0 PROLOG LANGUAGE 
Watcom Fortran 77/386 8.5 386 £520 | Microsoft QuickBASIC 4.5 ‘ 
Microsoft QuickC 2.51 Arity Standard Prolog bos 
Prospero Fortran OS2&D0S £195 Gr ft Quicke Fi ik bt Arity/Prolog Comp. v6 DOS £515 
aR icrosoft Quic! ssembler Arity/Prolog Int. v6 DOS £220 
CASSEMBLERS _ a | Microsoft QuickC for Windows Ear Feng oA) pes a 
MS MASM PDS v6 0S2&D0S Microsoft QuickPascal 1.0 Nd ee ( ADA) DOs «£78 
PharLap 3861D0S Ext SDK DOS Microsoft Source Profiler VML Prolog (ADA) DOS £135 
Ha 3861ASM/Linkloc Bee Microsoft Visual Basic LPA Prolog Prof Prog Ed DOS £300 
plasm Microsoft Windows 3.0 Flex Pack Prog Edition DOS £750 
Turbo Debugger & Tools DOS | eros o} o micro-Prolog v3.1 DOS £70 
2500AD Z80 ASM cPMz80 £70 | Microsoft Windows SDK 3.0 PDC Prolog DOS £240 
SLR Z80ASM CPM-280 £40 |) MS Win Multimedia Dev Kit Prolog++ Pack Prog Ed DOS £375 
SE e Dees Cee ey MS Win MDK & SB Pro Card Arily/Prolog Comp ose £745 
SLR MAC-PLUS cPM-zeo e140 | | Borland C++ Micro-Prolog v3.1 CPM-86 £70 
SLR 180 (64180) CPM-zeo £40 Borland C++ & AFX Micro-Prolog v3.1 CPM-280 £70 |) 
SLR 180-PLUS (64180) CPM-z80 £140 LPA Mac Prolog v3 MAC £450 


C++ Shareware 


Free for all 


American company EMS compiles and markets an extensive range of professional 
shareware libraries. Paul Kemp bas been taking a look at the latest C++ offering. 


The electronic bulletin boards and com- 
puter mags are swimming in the stuff. There 
seems to be no shortage of enthusiastic 
programmers, eager to bare their naked 
code for all the world to see, Understandably 
proud of a particularly elegant or innova- 
tive piece of code, some programmers just 
can't resist letting other people in on their 
secrets, Of course this does not always re- 
flect a genuine and general altruism in the 
programming community - some utilities 
are offered as a tantalisingly cut-down ver- 
sion that can be upgraded at a price. The 
quality of public domain software varies 
enormously; from the utterly worthless to 
the real bargain. EMS has tried to separate 
the wheat from the chaff and aims to provide 
a comprehensive collection of the cream of 
what is on offer. 


What you get 


The C++ Utility Library comprises 90 
PD/shareware utilities in compressed 
(.ZIP) format, loaded onto 12 disks. In ad- 
dition, there is a directory diskette that con- 
tains a database (dBASE II[+ compatible 
.DBF) which fully documents the utilities 
supplied. A simple lookup program for use 
with this database, along with a copy of 
PKUNZIP are also provided. Not only are 
all the utilities in the library documented, 
but the directory also holds information on 
17 major C++ toolkits and utilities that are 
available commercially (eg application 
rameworks, class libraries, code gener- 
ators, browsers etc). 


The lookup program enables the user to 
locate utilities in the library by name, type 


or simply by browsing through the whole 
list. Information includes the name of the 
utility, its disk number, type, a brief descrip- 
tion and a contact address. Once located, 
the compressed file can be unzipped onto 
your hard drive from the appropriate library 
diskette. A list of the C++ utility types included 
in the EMS library is tabled in Figure 1. 


Highs and Lows 


Obviously there are far too many utilities in 
the library for me to go into detail here, so 
I shall just give a brief overview. I think it is 
important at this point to distinguish be- 
tween utilities that are supplied with source 
code and those that come precompiled. To 
my mind, without source, these utilities are 
nigh on useless, unless they are of an ex- 
tremely high quality and well documented. 
Happily, most of the programs in the EMS 
library do come with full source. 


Itseems that the most interesting and useful 
programs are often the simplest. For in- 
stance, the numerous implementations of 
string, date and time classes provide an 
excellent starting point for developing 
one’s own versions of these objects, Com- 
paring alternate implementations facilitates 
design by making it easy to ‘mix and match’, 
This is true for many of the other class types 
(eg memory management, containers etc) 
listed as well. 


There is a great breadth of programming 
topics covered in the library; from tutorials 
and hypertext help for C++ beginners, up 
to highly complex virtual memory and 
comms classes. Some of the material 


Artificial Intelligence 
Bugs in C++ compilers & patches 
General classes 

Code Analysis 

Serial communications 
Complex numbers 
Database 

Date/Time 

Debugging 

Graphics 

Linker 


Linked Lists 
MS/Windows. 
Maths. 
Memory Management 
Printer 
Reference 
Screen 
Streams 
String 

Tutorial 

User Interface 


Figure 1 - C++ utility types 
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presented though cannot really be called 
shareware, It consists of compiler bug lists, 
patch files, tutorials and even a C++ quiz! I 
didn’t find the tutorials particularly helpful 
and they are in no way a replacement for a 
good book. The more complex class im- 
plementations that are given warrant care- 
ful perusal and may be enlightening to 
programmers working in a specific area. 
However, some of the examples are rather 
half-baked and others just don’t work 
properly at all. 


Conclusion 


I have to confess to harbouring mixed feel- 
ings on the whole subject of shareware 
utilities. Yes, it’s great that developers can 
have access to programs written by some- 
one else, thus extending the concept of 
code reuse beyond company boundaries, 
But on the other hand, is it actually of any 
real use, valuable merely as an interesting 
distraction? It certainly does no harm to be 
in possession of a good library of relevant 
shareware, that can be dipped into on oc- 
casion for reference. If you feel that this is 
a good idea, then you will certainly benefit 
from this library. After all, it is well do- 
cumented, up-to-date and probably much 
cheaper to purchase than whiling away 
hours, scanning bulletin boards and swell- 
ing the coffers of British Telecom. Also, if 
you don’t have access to BBSs, it is practi- 
cally the only way you're going to get a 
reasonable collection of public domain 
utilities. If, like me, you feel that you can 
probably live quite happily without most 
shareware, but want to keep in touch {ust 
in case’, the EMS library is not a bad place 
to start. 
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The C++ Utility Library from EMS costs $49.50 
+ $20 p&p. For information about other 
shareware libraries or to order, contact EMS 
at 4505 Buckburst Ct, Olney, MD 20832, 
USA. Tel: 010 1 3019243594 or Fax: 010 1 
3019632708. 


Clipper Heads... 
“werner A ATOY: 


The Babelfish Data Driver for 
Clipper is Finally here. 


Our Paradox Data 
Driver unleashes the 
power of Clipper by 
giving you easy 
access to the multi- 
user freedom of the 
Paradox database 
environment. 


The Babelfish 
Paradox Data Driver 
gives the Clipper 
developer complete 
compatibility with: 

* Paradox data files 
¢ Paradox primary & 
secondary indexes 

* Multi-user network 
handling files 

* Clipper Summer ‘87 
& 5.0x versions 


QBS Software Ltd CALL NOW FOR 


10 Barley Mow Passage, Chiswick, FREE DEMO DISK 
London W4 4PH_ Tel: 081 994 4842 


Fax: 081 994 3441 BBS: 081 747 1979 


30 days money back guarantee. ry oo 
90 days technical support ww successWare 


Just £349.00 plus delivery plus VAT 


All Trademarks Recognised 
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Ridgeway Press CopyControl 


13 Horseshoe Park THE NEW GENERATION 


Pangbourne OF COPY PROTECTION 
Berkshire RG8 7JW 


COMPUTER MANUAL 


PRINTING 


User hassle 

Back-up problems 

Hardware add-ons or special disks needed 
Changes to source code required 
CopyControl beats ALL bit-copier Programs 


Specialist printers of 


Technical Publications, 
Manuals, Instruction Books 
Ring binders/ slip cases plain or printed 
Wire-o-binding, tabbing 
Shrink wrapping, disk labels 
New manuals or reprints. All sizes 
Data conversion 

Full artwork/origination service Free demo disk available 


Floppy disks, hard disks and 

networks supported 

CopyControl is totally transparent to the user 
You can limit program use by no. of copies, 
no. of executions or date 
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CopyControl works on all IBM compatibles 


RAPID TELEQUOTE For Further Information Phone or Write to 


SERVICE microcosm 
RIDGEWAY PRESS, 0734 845331 {7 Cnsok Rot, El B86 7B 
FAX 0734 845186 Telephone: 0272-441230 Fax: 0272-427205 
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LOOK at all OPTIONS, 


Software Protection - but which TYPE ? = 
-VERAEY. I 


SINGLE WIRE ZERO LOAD - Total Compatibility. 
Not available in ANY other Key product. 


° wen The Soft ware 
Option? 


Software-Only Copy Protection; economical & SECURE. 


é w=: Non Copy-Protection 
Option? 


Non Copy-Protection - Anti Hacker software protection. 


PRI EN DL Y 


22A, Bartleet Road, 
Washford Industrial Estate, 
Redditch, Worcestershire, 
B98 ODG. England. 


= THE ONLY OPTICN, S220 


Other Services include:- isk Duplication & 
supply - Label Production & supply - Packaging. 


Sole Distributor for Az-Tech Software,inc - UK, Ireland & Spain. 
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The Law is an ass 


Jules wants computers to be controlled by legislation, 
but he wants the laws to be informed and useful. 


The computer revolution that was 
promised us is almost over. Fifteen years 
ago, journalists were writing articles with 
titles like ‘Chips with everything’, promi- 
sing that people would forget how to use 
pens, and mass unemployment would be 
rampant. (Well, we’ve had mass unemploy- 
ment, but it wasn’t the computers’ fault!) 
Ten years ago, the balance started to shift. 
In one sense, the challenge of the last de- 
cade has been to get computers onto 
people’s desks, where they can make use 
of them. 


That market is saturated now; practically 
everyone who wants a computer has one. 
The 90’s needs a new challenge to solve - a 
new byword with which to sell computers, 
and that byword is ‘connectivity’. From 
now on, a computer on your desk will not 
be enough, it will have to talk seamlessly to 
all the other computers in the office, and 
elsewhere in the organisation. Radio, tele- 
phone, and PSS connections will become 
commonplace, and what is more they will 
work. 


Now, it seems to me that the upheavals 
promised by the journalists all that time ago 
are about to be unleashed. But it won't be 
people not understanding the technology 
which does the damage, nor will it be a loss 
of control on the stock markets. No, the 
damage will be done by the legislators who 
think that if ignoring problems doesn’t make 
them go away, massive over-reaction will. 


This was the problem with motor cars when 
they appeared. At first, driving involved 
constant maintenance, and it was usually 
quicker to walk anyway. As cars became 
more reliable, and more people started 
riving, the general public became worried 
about their noise frightening horses, or 
people driving so fast they asphyxiated 
themselves at the wheel. A series of ever 
more idiotic laws followed, until eventually 
a comprehensive vehicle licensing scheme 
was introduced, the revenue from which 


was ploughed back into the road infrastruc- 
ture. Finally, we have a body of legislation 
about cars which, in the main, is sensible 
and efficient. 


When computers start talking to each other 
on a large scale, I think similar things are 
going to happen. There will be a few acci- 
dents, most caused by sheer ignorance or 
the immaturity of the technology, and 
idiotic legislation will follow. 


We have the beginnings of that legislation 
now, in two acts. The first is the Data Pro- 
tection act. In principle this is a very well- 
intentioned law. Everyone who keeps data 
about you must register, and you can apply 
to the holder to see your records. In prac- 
tice, this is probably the most toothless law 
ever enacted. It costs (a maximum of) &14 
to see your record, and the payment must 
be made for each and every record you 
wish to see, even if they are held in one 
computer, The registrar cannot tell you 
where to ask, so you must have the name 
of the organisation before you can make 
the application, Many databases are ex- 
cluded from scrutiny, such as police or 
medical records, and partial records (from 
which you can’t be identified) or paper 
records (not held on computer) do not 
count. 


People were frightened by their computer 
files, which is why the law was passed of 
course. Nevertheless, the law has been 
practically useless. One company, who in- 
troduced an entire department to deal with 
the expected flood of enquiries, received 
only two requests in the first year! 


The DPA is well-intentioned, but useless. 
The other act is far from useless, it is down- 
right damaging. This is the new hacking 
law. Under this law, someone who gains 
unauthorised access to a computer can re- 
ceive a sentence of up to five years, even if 
he has intended and done no damage. This 
makes trespass equivalent to possession of 


class A drugs! On the other hand, there’s no 
such thing as criminal damage to computer 
data, or embezzlement, so someone who 
uses his authorisation to destroy informa- 
tion risks no legal penalty at all, in spite of 
the fact that an employee who puts his fist 
through the screen in exasperation can go 
to prison! The thing that occurs to me is that, 
if you leave your house with the key in the 
ront door, and someone uses the key to get 
into your house to steal your TV, it’s your 
silly fault. Apparently, if your password 
comes public, the same principle does 
not apply - you are the victim of a network 
attack (as the security people so delicately 
put it). System builders are looking to the 
law to protect them from their own ineffi- 
cient security, and the law is clobbering the 
wrong people, 


What we need is solid, sensible, effective 
legislation. We need to build the data trans- 
port infrastructure on which the networks 
will be based, we need to build in safety 
standards so equipment doesn’t wreck that 
infrastructure and other people’s data, we 
need security standards to restrict access 
(and freedom laws to ensure it), and finally 
we need conventions and etiquette (like 
the highway code) to keep the whole thing 
running smoothly. All this is bound to come 
about sooner or later, but it can come easy 
or it can come difficult. As the pace of 
technology is speeding up, the pace of the 
legislature is slowing down, and no-one 
seems to be aware of the crisis that is de- 
veloping. It’s only a matter of time before 
we get computer gridlock. 


We are constantly told that we are living in 
the information age. One day, we will be. 
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Jules May knows little about law (bet you 
never thought he'd admit that!), but watch- 
es it with increasing incredulity. He can be 
contacted on CIX as jules, or on 0707 
44185. 
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2 THE THIRD SIDE =m 2+/ 


BCPL 


The Typeless Survivor 


In the growing trend to ever stricter typing, why is typelessness such an advantage for BCPL? 
Martin Richards, inventor of this forerunner of C, explores the issues. 


BCPL (Basic CPL) is an idiosyncratic pro- 
gramming language which is both loved 
and hated by those who come across it. It 
was designed in 1967 as a portable systems 
programming language and is still in use 
today, even without the backing of an ANSI 
standard or the support of a Multi National. 
It owes much to the older language CPL 
(Combined Programming Language) 
which was worked on from 1962 to 1967, 
but has survived much longer than its pro- 


genitor, probably due to the combination 


GET "libhdr" 


LET start() BE 
$( LET len = VEC 2 


FOR i = 0 TO 2 DO len!i := 
writes ("*nTriangle entered: 
FOR i = 


sort_of_triangle( 


c*c=atatb*b -> 


"a scalene" 


writes ("Enter three lengths: 


0 TO 2 DO writef("%n ", 
writef("*nThis is %s triangle*n", 


$) 

AND sort_of_triangle(a, b, c) = 
b<a -> sort_of_triangle(b, a, c), 
e<b -> sort_of_triangle(a, c, b), 


// At this point we know that a <= b 


c>atb => "not a", 
a=c -> "an equilateral", 
a=b | bec -> "an isosceles", 


"a right angled", 


of its simplicity and its easy portability. The 
simplicity results mainly from its enthusias- 
tic adherence to typelessness, but this is 
also its main source of criticism. 


In an interview published in .EXE (Fe- 
bruary 1991), Dennis Ritchie described 
how B developed from BCPL and later 
evolved into C by the addition of data types 
to improve the handling of characters, ma- 
chine words, floating point numbers and 
structures. Following the modern trend to- 


") 
readn () 

"y 
len!i) 


len!0, len!1, len!2)) 


<= c 


Figure 1 - The Triangle Problem 


LET bits (w) 


LET gray(n) = n NEQV n>>1 


LET dragon() BE FOR i = 0 TO 1 


SWITCHON bits(gray(i)) & 3 INTO 
$( CASE 0: right(); ENDCASE 


CASE 1: up(); ENDCASE 
CASE 2: left(); ENDCASE 
CASE 3: down(); ENDCASE 


= w=0 -> 0, 1 + bits(w & w-1) 


023 DO 


Figure 2 - The dragon program 
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wards ever stricter type-checking, C has 
now developed into ANSI Standard C - al- 
most universally regarded as a step for- 
ward. By bucking this trend, BCPL has 
become one of the very few typeless lan- 
guages that still exists. This article attempts 
to show that typelessness is sometimes a 
great asset, and not necessarily the disaster 
in terms of efficiency, readability and de- 
buggability that some critics suggest. 
Readers are invited to re-code some of 
these examples in their own favourite lan- 
guages for comparison. Those choosing C 
will follow in the footsteps of Ritchie, and 
appreciate for themselves the effect of ad- 
ding types to a typeless language. 


Language Summary 


Since most of BCPL is simple and unsurpris- 
ing, only a brief summary of the language 
is required here. Its most obvious pecu- 
liarity is that all expressions yield word 
sized values, which can nowadays safely be 
assumed to be 32 bits long. The compiler 
takes no interest in the sorts of object (in- 
teger, character, truth value, bit pattern, 
vector, string, procedure etc) that such bit 
patterns represent. The user may thus have 
variables whose conceptual types vary dy- 
namically during the execution of the pro- 
gram. Users of typed languages notice the 
loss of compile-time checking inherent in 
this scheme without realising the many ad- 
vantages. : 


The syntax of BCPL is simple and can be 
regarded as a cut down dialect of C with no 
types, no structure declarations, fewer 
parentheses and almost no semicolons. The 
tokens $ ( and $) correspond:to { and } 
in C, and are used in declarations and com- 
mands. The operators = and := correspond 
to the C operators == and = (but in BCPL 
an assignment is not regarded as a kind of 
expression, and so does not yield a result). 


$ 
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SQL Productivity Environments: F TOOLS WITH EITHER UCSD PASCAL, 
The SQL Application Lifecycle Solution MODU L A-2 OR 


fm Design/Analysis: ‘ Operational Control: 
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\ UNIX, INTERACT f UNIX, Sun3, Motorola VME or NCR 
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w 0010 1101 1100 0101 0111 0000 0000 0000 


0010 1101 1100 0101 0110 1141 1111 1111 


0010 1101 1100 0101 0110 0000 0000 0000 


Figure 3 - The effect of w & w-1 


The expressions @E and E1!E2 corre- 
spond to the C expressions &E and 
E1 [Ez], and the expression S%i allows 
access to byte i of string S. There are the 
normal integer arithmetic operators: *, /, 
REM, +, - and ABS, and relational oper- 
ators: =, ~=, <, <=, > and >=. There are 
operators that work directly on bit patterns: 
<<, >>, NOT, & |, EQV and NEQV. The 
conditional expression E1->E2,E3 is 
equivalent to the C expression 
E1?E2:E3, and there isa VALOF-RE- 
SULTTIS construct that allows commands 
and declarations to be embedded in ex- 
pressions. 


The keywords IF, UNLESS, TEST, 
WHILE, UNTIL, REPEATWHILE, RE- 
PEATUNTIL, REPEAT and FOR provide 
a rich collection of self-explanatory condi- 
tional commands, and these are augmented 
by the commands: BREAK, ENDCASE, 
RESULTIS E and RETURN which pro- 
vide exits from various constructs, together 
with LOOP which is more or less equivalent 
tothe C cont inue statement. This variety 
of exiting commands almost eliminates the 
need for GOTO commands. In the 4271 
source lines of one version of the compiler, 
there are only nine GOTO commands (all in 
one routine concerned with error condi- 
tions) - none of which are actually executed 
when the compiler compiles itself. The 
BCPL SWITCHON command closely re- 
sembles the C switch statement. 


The language makes a syntactic distinction 
between expressions and commands, and 
there is a similar distinction between func- 
tions, which yield results, and routines, 
which do not. Functions, routines, vectors 
and simple variables are declared using the 
following constructs: 


LET N(Ni,... Nn) = E 

LET N(Ni,... Nn) BE C 
LET N = VEC K 

LET Ni,... Nn = Ei,--- En 


The arguments to functions and routines 
are called by value, and do not have to 
agree in number with the parameters in the 
corresponding declaration. If too few are 
supplied, undefined values are added; if 
too many are given, the superfluous ones 
are thrown away. Technically speaking, 
BCPL functions are both variadic and (as far 
as the user is concerned) polymorphic. This 
is particularly useful for routines like wri - 


tef (similar to printf in C) where the 
number and (conceptual) types of argu- 


yj |qqwwwW0i 


BCPL has become 
one of the very 
Sew typeless 
languages that 
still exists 
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ments depend on the format string. The nth 
argument can be accessed either directly 


BCPL 


using its name, or by means of pointer 
arithmetic on the address of an earlier argu- 
ment. This is possible since all values (and 
hence all arguments) are the same size. 


Following the convention of this magazine, 
my first example - shown in Figure 1 - is a 
solution to the ‘Triangle Problem’. 


To conform with the rules of the problem, 
the program declares a vector (Len) with 
three elements (len!0, len!1 and 
len! 2) to hold the lengths of the three 
sides of the triangle. After prompting the 
user, it reads in three integers (using 
readn) by means of a rather unnecessary 
FOR loop. Notice that the control variable 
of the FOR command is treated as a decla- 
ration, and so i does not need to be pre- 
viously declared. Within the writef 
format string, the substitution items %n 
causes the decimal value of the next argu- 
ment to be output, and %s outputs the next 
argument as a string. The sequence *n ina 
BCPL string encodes the newline character 
(just as \n does in C), The function 
sort_of_triangle returns a string 
used in the message describing the kind of 
triangle. Notice how recursion is used to 


gray(n) bits(gray(n)) direction 
000 0 right 
001 1 up 
011 2 left 
010 1 up 
110 2 left 
111 3 down 
101 2 left 
100 1 up 
Figure 4 - Computation of bits(gray(n)) 
Id row rd 
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Figure 5 - The Dragon Curve 
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GET "libhdr" 


STATIC $( count = 0 $) 
THEN count := count + 1 
ELSE $( LET poss = 

poss 


$) 
$) 


LET start() BE 
$( try(0, 0, 0) 


$) 


LET try(ld, row, rd) BE TEST row=#xFF 


#xFF & NOT (ld | row 
UNTIL poss=0 DO $( LET p = 
'= poss - p 

try (ld+p<<1l, rowtp, rd+p>>1) 


writef ("Number of solutions is %n*n", count) 


| 2d) 


poss & -poss 


Figure 6 - The Eight Queens Program 


sort the side lengths a, b and c into ascend- 
ing order - to simplify the subsequent tests. 


Although some BCPL systems provide 
single length floating point arithmetic, most 
people agree that mixing integer and float- 
ing point in a typeless language is inherent- 
ly unsatisfactory. The triangle problem 
does not insist that the side lengths are to 
be floating and so I have chosen to use 
integers, and have thrown in, for good 
measure, a test for right angle triangles. 


That BCPL does not provide floating point 
operations does not imply that it cannot 
deal with real numbers. One can, for in- 
stance, perform scaled arithmetic quite 
conveniently using the library function 
muldiv, which takes three arguments 
and yields the result of dividing the third 
into the double length product of the first 
two. An example of its use can be found in 
a simple flight simulator described in my 
paper Jumbo - A Demonstration Program 
to Illustrate the use of BCPL in a Real Time 
Graphics Application requiring Scaled 
Arithmetic (Software, Practice and Experi- 
ence, Vol 9, pp.255-259, 1976). Another 
technique that works well is to use vectors 
to represent multi-length numbers in which 
the elements hold ‘digits’ of radix 10,000, 
say. This method has been used, for in- 
stance, in a program that computes e to 
2000 decimal digits, and in another that 
shows that 


gel 103 


is approximately: 26 2537 4126 4076 
8743.9999 9999 9999 2500 7225 
(a rather surprising result). 


The Dragon Curve 


The program shown is Figure 2 is an intri- 
guing illustration of how integer and bit 
pattern operators can be combined to good 
effect. Notice that there is no need for the 
casts or type transfer functions, often re- 
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quired in typed languages, when mixing 
integer and bit pattern operations. The ex- 


AW QQ, ww W00[}0000// ry 
Those looking for 
a real challenge 
might try 
recoding the 
algorithm in 
Pascal 
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pression ‘w & w-1’, used in the definition 
of bits, removes the least significant 1 


from the bit pattern w, as can be seen from 
the example shown in Figure 3. 


The definition of bits uses this effect to 
count the number of ones in its argument, 
and is particularly efficient when the 
answer is small. Gray code is an encoding 
of integers in binary in such a way that 
consecutive integers differ in just one bit 
position, and the function gray converts 
its argument into the corresponding gray 
code (Editor's note: NEQV in gray works 
like an XOR operator). Figure 4 show the 
effect of the first eight steps of the FOR loop 
in dragon. With up, down, left and 
right suitably defined as graphics func- 
tions, this program generates the picture 
shown in Figure 5 which is, of course, the 
well known Dragon Curve. 


Readers might like to compare this program 
with the one involving real arithmetic on 
J2 and %/4 written as a solution to prob- 
lem 4-16 in the famous book LISP by Win- 
ston and Horn (pub Addison-Wesley, 
1981). 


The Eight Queens 


The problem of counting how many ways 
eight queens can be placed on a chess 
board without any two occupying the same 
row, column or diagonal is another fa- 
vourite that benefits considerably from 
mixed integer and bit pattern operations. A 
solution is given in Figure 6. It uses recur- 
sion to ‘walk’ over the tree of possible 
queen positions, The variable poss holds 
a bit pattern indicating where a queen can 


Figure 7 - The Eight Queens 


189) db_Vista Database Management System From £440 
The db_Vista DBMS provides poweriul, flexible, high-performance capabilities 
for C language database application development. Fast update and retrieval, 
plus efficient use of memory and disk storage. Minimal data redundancy. 


Analyst 4 Assembly Language @| Database Tools £ 
HALO 3.0 p09] ORTaSM Oi ae 269) | C Comms Toolkit £95 
Library of graphics subroutines which | DBUG 1 pkouclig tee|_ | Professional Version £190 
provides powerful tools and extensive PORE Yo 3) coua 40 Powerlul comms toolkit, Fully integrated 
device support. Supports Drawing ss se & many others. with C Windows Toolkit for window output. 
Commands, Viewport, Window and Basic Language Documentation New version includes ZMODEM file transfer 
Coordinate Control, Scanner Locator & | PopBASIC 59) ANCLEAR 229 Protocol, Full source code, no royalties, 
Printer Control and Image Input. db/LIB DB Library 791 Autoflow (C & Pascal) |279 
HALO Professional also available. P. Beg es 109 C-Clearly 119) 
BAS_C 269 CodeCheck 389) 
& mony others. & many others. 
C Language Romar 
, " ality 110) 
warcou cho fos] Bacrats w pam fi 
PCX Effects 139 PORTRAN Toolkit II He 
ea 79) & many others. 
MEWEL 159 
Hypertext editing for all C compilers. db¢ Il Plus 229) Pascal Dynamic Memory Control £69 
Full-featured editor, code analyzer and | © Be YY Library 199 Peet Aegueh Manager |139) | Complete set of memory management 
& wv ers. sc ‘ 
more. (Brief add-on available). : Rice Bice a tools, Allows loading and unloading of 
ra COO C++ HALO Profession aI 998 TSRs & Device Drivers including virtual 
Wint+ 160 MetaWINDOW Plus 209 RAM disk drives using Conventional, 
M++ 249] User Interface Library | 99 Extended or Expanded Memory. Full 
ObjectCraft 249| Turbo Geometry Lib. 189 memory map for ail memory. Commands 
& many others. Mion ot : may be added to batch files or menus, 
These are just a few Prices exclude VAT, but 
products from our range. include UK delivery. 
Call for further details & Access, Visa and 
a complete price list. Mastercard welcome. 


CIRCLE NO. 309 
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SOFTWARE 
MANAGEMENT 
SYSTEM 


ee td 


GET "Libhdr" 
MANIFEST $ ( 


Op=0; Val=1; L=1; R=2 // The selectors 
Mult=1; Div=2 // The operators 
Plus=3; Minus=4 

$) 


GLOBAL $( ptr:200 $) 


LET list(n, a, 

$( LET v = @a 
ptr r= ptr 
FOR i = 0 TO n-1 DO ptr!i 
RESULTIS ptr 

$) 


b, c) = VALOF 


-n 
re vii 


AND randtree(n) = 
n=0 -> list(2, Numb, randno(1000)), 


VALOF $( LET lno = randno(n) - 1 


LET rno = n - lno - 1 


RESULTIS list (3, randno(4), 
randtree (1no), 
randt ree (rno) ) 

$) 


AND eval (x) = 

-> Val!x, 

-> eval(L!x) * 
-> eval(L!x) / 
-> eval (L!x) + 
-> eval(L!x) - 


eval (R!x), 
eval (RIX), 
eval (R!x), 
eval (R!x), 


abort (999) 


LET start() BE 
$( LET v = VEC 1000 

ptr := v+1000 

writef ("Value = $nén", eval (randtree(7))) 
$) 


Figure 8 - A random expression evaluator 


be placed in the current row, and the ex- 
pression poss & -poss is used in a loop 
to pick each possible square in turn. 


Figure 7 illustrates how 1d, row and rd 
hold information about which column and 
diagonal positions are already occupied. 
Readers may care to compare this program 
with the treatment of the same problem 
given by Niklaus Wirth himself in a paper 
called Program development by stepwise re- 
Jinement (Comm ACM, 14, pp 221-227, 


1971), and those looking for a real chal- 
lenge might try recoding the algorithm in 
Pascal. 


Trees and Structures 


The program shown in Figure 8 is to illus- 
trate how structures are typically handled. 
It builds a tree representing a random ex- 
pression composed of integers, in the range 
1 to 1000, and dyadic operators *, /, + 
and -. The call randt ree (n) builds a 


BCPL 


tree containing exactly n operators, and 
eval attempts to evaluate the random ex- 
pression. Notice that the function list is both 
variadic and polymorphic, since y is some- 
times an integer and sometimes a pointer 
and z is not always supplied. 


It is hardly possible in so short an article to 
give a proper feel of BCPL. However, a 
book is in preparation that includes many 
more example programs together with a 
detailed analysis of a machine independent 
implementation of BCPL. This version of the 
compiler will soon be available, for a small 
charge, to people with access to a C system. 


EX) 


Martin Richards obtained his PhD at Cam- 
bridge in 1966. After two years at MIT, 
where he designed and implemented the 
first version of BCPL, he returned to Cam- 
bridge where he is now a Lecturer in Com- 
puter Science and Fellow of St John’s 
College. He has a variety of interests, rang- 
ing from language and compiler design to 
hardware validation and theorem proving. 


Dr Richards’ forthcoming book is entitled 
BCPL- The Inside Story, and should appear 
in 1992. We'll let you know when it does. 


C Programmers please note 


Scripton® + C = PosrScrirr” 


Scripton is a library of functions that allows programmers to 
produce PostScript code from C. PostScript is an interpreted 
language that describes page layouts, allowing unrestricted control 
of PostScript printers, including Laser image setting machines. 
Graphics and type may be combined with overprinting, stretching 
and shrinking, grey levels, rotation and all the fonts that your 
printer provides. This advertisement was made using a C program, 


Scripton and a Laser Imagesetter. 


Serlpton features 


Typographic control rypographic controa Typographic control 


Printing in , 
8 % 


Scripton 


Toe 1988 


1989 19901991, 


For a FREE Demo disk 
contact QBS. 

Scripton costs £155.00 + VAT 

for Disk, Mariual & Support 


QBS Software Ltd, 10 Barley Mow Passage, London W4 4PH 
Fax: 081-994-3441 


PostScript is the trademark of Adobe Corporation 


Tel : 081-994-4842 
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Telephone * 
081-567 2118 


‘The Institution of Analysts & Programmers 
Charles House, 36 Culmington Road, 


THE INSTITUTION OF 
ANALYSTS & PROGRAMMERS 


Se. 
Lee 2 


The Institution of Analysts & Programmers represents an 
elite body of men and women who are leaders of the 
computing profession. These are people whose expertise 
enables them to analyse the problems of modern industry, 
and apply computers to their solution. 


Membership of the Institution is a recognised mark of 
professional status. Designatory letters, which members are 
entitled to use, indicate their grade within the Institution, 
and their standing within the profession. Grading depends 
on age, experience and academic attainment. 


Applications are welcomed from all men and women who 
are engaged in systems analysis or computer programming, 
or who are training for the profession. Enquiries may be 
made by letter, telephone or fax. 


Fax and Messages 
* * 


Hs 081-567 4379 


London W13 9NH. England 
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DOT MATRIX 
& NOTEBOOK 


PRINTERS 


[9m PRINTER 


144 crs 80 covumN 


Citizen 1200+ - 9 pin - 80 column 
144cps Draft, 30cps NLQ 

4K Printer Buffer + 2 Fonts 
Parallel Interface as Standard 
Graphics Resolution: 240x240dpi 
Epson and IBM Emulation 
Pull tractor & bottom feed 

@ FREE Silica Printer Starter Kit 


SERIAL INTERFACE OPTION 
‘The 1200 printer is available with 
a serial interface for £139-4VAT 
Ref: PRI 2125 - £16333 inc VAT. 


ALWAYS A GOOD IDEA 


Silica presents some great 
offers on the award winning 
range of high quality matrix 
printers from Citizen. Each 
Citizen printer is built in the 
UK to exacting standards, 
ensuring superb reliability 
and output. Our confidence 
in Citizen’s quality is such 
that we are pleased to in- 
clude a 2 year guarantee 
with every printer. Plus, if 
you buy a Citizen printer 
from us, we will give you 
the Silica Systems Printer 
Starter Kit (worth £29.38), 
FREE OF CHARGE! 


Next Day - Anywhere in the UK mainland 


Worth £2938 - With every Citizen printer from Silica. 


Silica offer a 2 year warranty (including the 
printer head) with every Citizen printer from Silica, 


Free Windows 30 driver 
Included with the Silica Starter Kit 


With every Swift 9 and Swift 24e printer 


Technical support helpline open during office hours. 


151.58 ref: PRI 2120 


Citizen printers are manufactured to high standards, 


Colour Option Extra - Seé Accessories 
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@ FREE Colour Kit 


NOTEBOOK PRINTER AEE Silea Printer Starter Kit 
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> | SILICA PRICE: £199 233.83 _ ref: PRI 2484 


STARTER KIT 
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SILICA PRICE: £259 ACCESSORIES 
24pn PRINTER SHEET FEEDERS 


PRA 1200 1200 £71.38 
aii. I © Citizen 124D - 24 pin - 60 col} | pri tees tune sate 20 
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PRINTER STAND 
Citizen PN48 Notebook Printer 192 136 @ Epson and IBM Emulation + 
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Rear and Bottom Paper Loading K Printer Butter + 4 Fonts i IB 3949) Swit Br Black 15 
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To get you up and running with your new 
printer from Silica 
© 3%” Disk - Amiga & ST Drivers 
© 3%” Disk - Drivers for Windows 3 
© 2 Motre Parallel Printor Cable 
© 200 Sheets of Continuous Paper 
© 100 Continuous Address Labels 
© 5 Continuous Envelopes 
It you already own a printer, and would 
like to buy a kt, you may order one (re: 
KIT 5500) for £24.95 - £5 off RAP! 


PRA 1240 Swift 9x/24x £35.25 
PN48 ACCESSORIES 
PRA 1148 PN48 Battery £61.70 


— RA 1155 PHAG Cable En £TBC 
162 PNAS Car Adaptor .....£ TBC 
All prices Include VAT and Froo dolivery. 


MAIL ORDER: 1-4 The Mews, Hatherley Rd, Sidcup, Kent, DA14 4DX Tel: 081-309 1111 
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Before you decide when to buy your new printer, we suggest you think very carefully about WHERE Mr/Mrs/Ms: .. Initials: .. Surname: 
you buy it, Consider what it will be like a few months after you have made your purchase, when you 
may require additional peripherals or software, or help and advice. And, will the company you buy from Address® 


contact you with details of new products? At Silica Systems, we ensure that you will have nothing to 
worry about. We have been established for over 12 years and, with our unrivalled experience and ex. 
pertise, we can now claim to meet our customers requirements with an understanding which is second 
to none, But don't just take our word for it, Complete and return the coupon now for our latest Free 


literature and begin to experience the ‘Silica Systems Service’. | 
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a) THE CODE PAGE“ 7777 
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The Code Page 


Make your PC sweat 


MS-DOS TSRs are typically used for pop-up programs and device drivers. 
Sean Sheehan's TSRs grab the clock interrupt, and enter the world of background processing... 


I can have Sidekick and dozens of other 
programs lurking around in my computer, 
waiting for me to pop them up with a 
hot-key. Leaving aside the issue of whether 
we need all these pop-ups (which seem to 
me to be the height of laziness: why not just 
exit out of one program and then run an- 
other, instead of wasting the computer’s 
memory... but this is Code Page, not Soap- 
box), there is a more down-to-earth appli- 
cation of TSRs, which can extend the 
capability of the humble PC to simple pro- 
cess control: background processing, 


Example 


This article looks at a very simple example, 
written in Microsoft C. Suppose you have 
written a wonderful program, which per- 
forms a whole range of clever things (or 
alternatively you are Ashton Tate and you 
have written dBASE IV, ho ho). You decide, 
as a finishing touch, that in the top right 
hand corner of the screen you display a 
digital clock, complete with flashing : dots 
to indicate that the seconds are ticking 
away. To do this, you require a set of C 
routines which will enable you to have 
background activity without interfering 
with the main program. 


What models are there for this code? Well, 
the MS-DOS PRINT spooler is a classic 
example of background activity: it can print 
a file to the printer while you can continue 
using your computer. This is achieved by 
capturing a special interrupt known as the 


enum taskstatus 
{ SLEEP, RQRUN, ACTIVE }; 
struct CLOCKEDSUB 
{ 

void (*function) (void); 

int CurrentTime; 

int DelayTime; 

enum taskstatus BusyFlag; 
i 


Figure 1 - 
CLOCKEDSUB structure 
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MS-DOS idle. Whenever MS-DOS is waiting 
for the user to press a key (about 99% of the 
time) itis idle, and whenever MS-DOS is idle 
it generates an interrupt. Capture this inter- 


YM 


If a function that 
is to be run as a 
background 
routine takes too 
long, the 
computer 
response time will 
decrease 


UU 


ruptand your handler can perform virtually 
anything (except use DOS calls to write to 
the screen or read from the keyboard). 


The main disadvantage with this approach 
is that only one background routine can be 
active. A better design would allow us an 
unlimited-ish amount of background activ- 
ity available to various tasks, each with its 
own running frequency. This is achieved by 
turning the idle interrupt handler into a 
background function dispatcher, and cap- 
turing the clock tick interrupt (which strikes 
18.2 times a second). To commence back- 
ground activity we specify a function name 
and time interval. 


The dispatcher 


To enable the clock tick handler to set up a 
function for dispatching, I formulated a 
structure CLOCKEDSUB (Figure 1) which 
holds a pointer to the function that will be 
dispatched, a count of number of ticks ex- 
pired since the last run, the number of ticks 
to wait before dispatching the function and 
a busy flag.In order to allow several func- 
tions to be dispatched an array of CLOC- 
KEDSUB structures is used. 


The clock tick handler updates the number 
of ticks expired and compares them with 
dispatch time. If they match and the busy 
flag is SLEEP (the routine is not running), 
the busy flag is set to request a run 
(RQRUN). The handler then returns control 
back to the main program. 


The background dispatcher handler then 
checks if the busy flag is RQRUN. If it is, the 
flag is set to ACTIVE, the function is then 
dispatched, and on returning to the back- 
ground handler the busy flag is set to 
SLEEP again, ready for the next time. 


Microsoft C has several functions which are 
designed to get and set MS-DOS interrupt 
vectors, these functions are used to install 
the clock tick handler and background dis- 
patcher handler (Figure 2). Before your 
program exits back to DOS, it is important 
to restore the addresses of the original in- 
terrupt handlers in the interrupt vector 
table. You should also only install the inter- 
rupt routines once, and only remove them 
if they have already been installed. Beware 
- this is not checked in my code. You might 
consider adding a suitable test. 


_disable(); 
oldintlc=_dos_getvect (INT1C) ; 
oldint28=_dos_getvect (INT28) ; 


_enable(); 


_dos_setvect (INT1C, ClockHandler) ; 
_dos_setvect (INT28, BackgroundHandler) ; 


Figure 2 - Capturing interrupts 


Imagine being able to develop 
applications quickly, simply and reliably 
— with the minimum of debugging. And 
in a fraction of the time. But without 
losing any of the flexibility 

Now you can. With Sycero dB, a 


SN complete and powerful program 
e ANNES generator that lets you develop 
wit S cero applications in a fraction of the time it 
takes to do manually — by automating 


most of your programming. What's more, 
Sycero dB actually lets you add code and 


dB and Save da § of subroutines before generation. So you 
have the same flexibility that you valu 
with manual coding. 
e Clipper is the applications 
eve O ment time development standard for PC database 
management systems. Its open 
architecture and superior networking 
capabilities let you create really 
sophisticated applications. 


‘Select on option using the houncobar Enter any notes on the cistoner folloved by <1 or the Howinal Account muabor or press <F3) for a 


Sycero makes use of Clipper’s 
cilities, and goes a stag 
further. Sycero dB NET actually builds in 
the automatic file and record locking 
required by network systems. 
‘Together, Sycero and Clipper form the 
perfect development environment. 
But don’t just take our word for it 
Seeing is believing, and time is money. 
So spend just two hours with System C 
at one of our free Sycero dB seminars. 
By building a suite of programs from 
scratch, we'll demonstrate how you can 
report generator for forms, use Sycero to utilise the same 
lists and more complex development tools for both simpl 
invoices/statements, 5 2 SSS Oe 
complex systems; ensure complete 
5, Transactions or multiple 


programming standards; take the work 
records per screen 
produced easily. 


1. Create pull-down, 
bounce-bar and 
Novell-style menus in 
minutes, 


2. Use memo fields to give 
you on-screen word 
processing in a window. 


w 


Overlay a browse window 
with a function key in just 
five lines of code. 


Statement total 


4, Acomplete and powerful 


out of networking, and save days of 
development time. 

We know you'll be impressed with 
what you can do with Sycero in just a 
couple of hours. So think how 
productive you could be if you were 
using it all the time. 

To find out more, simply complete and 
return the coupon, or contact System C 
on 0622 691616. It’s your entry point to 


extra power and productivity. 


nantucket. =a 
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: System C Ltd., 60/61 High Street, Maidstone, Kent ME14 1SR. Tel: 0622 691616 Fax: 0622 691241. 


How many users of your software paid for it??? 


SOFTLoK International Limited was established in 
1987 with the introduction of our SOFTLoK and 
SOFTLoK PLUS devices to combat the ever 
increasing problem of software piracy. Our 
SOFTLoK range of software protection devices are 
used by hundreds of software developers from 
small consultancies to large multinationals. To cope 
with the ever changing needs of our customers we 
have developed SOFTLoK II which combines the 
programmable features of SOFTLoK PLUS with a 
low unit cost similar to our original SOFTLoK 
product. 


SOFTLOK II 


The Next Generati ion 


SOFTLoK II units are programmable devices 
containing read/write memory protected by a 
password. Both the memory and the password 
can be changed at any time using our routines 
in your application software. Easy to use menu- 
driven software is provided to allow small or 
large batches of SOFTLoK II units to be 
programmed with their initial data & passwords 
ready to be sent out with the protected software 
product. 


Price: 1-19 £16.90, 20-49 £15.40, “As SOFTLOK II units plug into the 
50+ £13.70 parallel printer port they can be installed 
or removed in seconds. 


Evaluation kit £20 (SOFTLoK II, manual & software) 
All prices excl. VAT and delivery 


For IBM PC, PS/2 and compatibles 

Uses parallel printer port 

Totally transparent to printer 

Secure data & password can be changed from your application software 
Cascadeable 

240 bytes of secure read/write memory 

8 byte (64 bit) password 

No programming adaptors required 

Easy to use SOFTLokK II setup software 
Routines ready to link with various compilers 
Easy to follow manual 


Ooooooococa 


I-MEX House, 40 Princess Street, 
Manchester, M1 6DE, England, 
Tel: 061 228 7379 Fax: 061 236 6890 
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Putting it together 


Four functions (SetupClockedSubs (), 
ClockedSub () ,ClockHandler () and 
BackgroundHandler()) produce 
background processing within C. Setup- 
ClockedSubs () can perform one of four 
options depending on the parameter you 
specify. INSTALL captures the clock tick 
and idle interrupts, replacing the interrupt 
vector with the address of the interrupt hand- 
lers, REMOVE restores the original interrupt 
handlers, ON turns background processing 
onand OFF stops it. 


ClockedSub () adds an entry to the CLOC- 
KEDSUB array and increments a count of 
defined clockedsubs. (NB - As the code stands, 
once an entry has been defined in the array 


there is no way of removing it.) Clocked- 
Sub ()’s parameters are the address of a 
function (whose parameter and return value 
is void), and a time interval (in clock ticks). 
Remember: if a function that’s running in the 
background takes too long to return control, 
the computers response time will decrease, 


In general, an interrupt routine cannot make 
any calls to MS-DOS (interrupt 21h), and can- 
not use C functions that are not reéntrant 
(which does not leave very many). Clocked- 
sub functions, however, can make calls to 
DOS (since DOS is idle when background 
routines run), except those calls that write to 
the screen or read from the keyboard. To 
provide these facilities you must produce 
your own screen and keyboard handling 
based on BIOS calls or direct manipulation. 


de Page 


Once you have read through the code in the 
example application (Figure 3) it should not 
be too difficult for you to modify it to produce 
hotkey activated functions or mouse press ac- 
tivated functions. Or turn your PC into a real- 
time process control system... 


EXE! 


Sean Sheehan has been a software engineer 
Jor two years investigating possible process 
control systems on an IBM PC AT using Micro- 
soft C.5.1 and MASM 5.1 . Prior to this he was 
studying at Liverpool Polytechnic where he 
gained an HND in computer studies. 


Special thanks to Brian Carter for his Read- 
Time function. 


/* Program displays a real time clock 
using background processing. 
«7 


include <stdio.h> 
finclude <dos.h> 

#include <graph.h> 
finclude <stdlib.h> 


#pragma check_stack (off) 
/* define special symbols */ 


fidefine INSTALL 0 
fidefine REMOVE 1 
fidefine ON 2 
fidefine OFF 3 


/* Clock tick interrupt */ 

define INTIC Oxle 

/* Tdle interrupt */ 

fidefine INT28 0x28 

/* Vector number for real time clock */ 
fidefine INTIA Oxla 

/* maximum no of clocked subroutines */ 
define MAX 20 


/* REGLIST is used as the parameter 
list for an interrupt routine ov 


fidefine REGLIST \ 
unsigned es, unsigned ds 
unsigned si, unsigned bp 
unsigned bx, unsigned dx 
unsigned ax, unsigned ip, 
unsigned flags 


unsigned di,\ 
unsigned sp, \ 
unsigned cx,\ 
unsigned cs, \ 


/* Function prototypes */ 


void interrupt far ClockHandler (REGLIST); 
void interrupt far 
BackgroundHandler (REGLIST) ; 

void (interrupt far *oldintic) (void); 
void (interrupt far *oldint28) (void); 
void ClockedSub 

(void (*pointer) (void), int time); 
void SetupClockedSubs (int action); 
void ReadTime (void); 
void dots (void); 
void DrawClock (void); 


char time_buff [20]; 

char *time_pnt; 

int toggle =0; 

void settextcolour (long colour ); 
void setbkcolour (long colour); 

void outtext (char *ptr); 

void settextposition (int row, int col) 
struct rccoord gettextposition (void); 


/* BIOS defs and variables */ 
#define INT10 0x10 

union REGS regs; 

int FGColour=7,BGColour=0; 


/* Stucture, variable definitions */ 


enum taskstatus {SLEEP,RQRUN, ACTIVE}; 
enum taskstatus busyflag; 


struct CLOCKEDSUB 
{ 
void 
int 
int 
enum 
Ve 


(*tunctaon) (void); 
Current Time; 
DelayTime; 


taskstatus BusyFlag; 


/* array of CLOCKEDSUB's */ 
struct CLOCKEDSUB clocklist [MAX]; 


/* Count of current Clocked subs */ 
int ClockCount=0; 


/* main program */ 


main () 

( 
_clearscreen (_GCLEARSCREEN) ; 
7* Install Backgound stuff */ 
SetupClockedSubs (INSTALL) ; 
ClockedSub (ReadTime, 18); 
ClockedSub (dots, 9); 
ClockedSub (DrawClock, 18); 


SetupClockedSubs (ON); 


_settextposition (0,0); 

Touttext ("Demonstrate CLOCKEDSUB") ; 
Tsettextposition (10,0); 

Touttext ("Hit any key - ESC to end"); 
“settextposition (11,0); 

7* Wait for ESC */ 

while (getche() !=27) 


/* Kill + remove background activity */ 
SetupClockedSubs (OFF); 
SetupClockedSubs (REMOVE) ; 

return 0; 


void SetupClockedSubs (int action’ 
{ 
switch (action) 
{ 

case INSTALL: 
_disable(); 
Oldint1c=_dos_getvect (INT1C) ; 
oldint28=_dos_getvect (INT28) ; 
_dos_setvect (INTIC, ClockHandler) ; 

dos_setvect 

(1NT28, Backgroundiiandler) ; 
_enable(); 
break; 

case REMOVE: 
_disable(); 
“dos_setvect (INT1C, oldint1c) ; 
“dos set vect (INT28,oldint28) ; 
Tenable (); 
break; 

case ON: 
busyflag = ACTIVE; 
break; 

case OFF: 
busyflag = SLEEP; 
break; 


void ClockedSub 
( void (*pointer) (void), int time) 
( 
clocklist (ClockCount] . function=pointer; 
clocklist [ClockCount] .CurrentTime=0; 
clocklist [ClockCount } .DelayTime=time. 
clocklist [ClockCount) . BusyFlag=SLEEP; 
ClockCount++; 
) 


void interrupt far ClockHandler (REGLIST 
{ 
static int localcount=0 
static struct CLOCKEDSUB *curtask; 
if (busyflag==ACTIVE: 
it 
localcount=0; 
while (localcount < ClockCount) 
{ 
curtask = clocklist + localcount; 
curtask->CurrentTime++; 
i£ (curtask->CurrentTime > 
curtask->DelayTime: 


if (curtask->BusyFlag == SLEEP) 
{ 
curtask->CurrentTime=0; 
curtask->BusyFlag=RQRUI 
} 
) 
localcount++; 
) 
) 
_chain_intr(oldintic); 
) 


void interrupt far BackgroundHandler 
(REGLIST) 
( 
static int localcount=0; 
static struct CLOCKEDSUB *curtask; 
if (busyflag==ACTIVE) ; 
{ 
localcount=0; 
while (localcount < ClockCount 
( 
curtask = clocklist + localcount; 
if (curtask->BusyF lag==RQRUN 
( 
curtask->BusyF lag=ACTIVE, 
(*curtask->function) () 
curtask->BusyFlag=SLEEP; 
) 
Localcount ++; 
) 
) 
_chain_intr (oldint28); 


/* Background functions to be dispatched */ 


void ReadTime (void) 
{ 
int i; 
int hours, mins, day, month, year, 


regs.h.ah = 0x2; 
int86(INT1A, &regs, &regs); 


Figure 3 - Example program using Clocked subroutines (Continued overleaf) 
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hours = 10 * ((regs.h.ch & Oxf0)/16) void dots (void) void setbkcolour (long colour) 
+ (regs.h.ch & Ox0£); { { 
mi 10 ( h.cl & Oxf0)/16) static struct recoord rc; BGColour = colour; 
+ (regs Of): ) 
regs.h.ah = 0x47 re=gettextposition(); 


int86(INTIA, &regs, &re settextposition (1,70); void outtext (char *ptr) 
a = 10 * ((regs-h. ale @ Ox£0) /16) 


+ tt static struct rccoord rc; 
month = 10 * ((regs.h.dh & Oxf0)/16) 


+ (regs.h.dh & Ox0£) + outtext (" "); re = gettextposition(); 
* toggle= !toggle; while (*ptr != NULL) 
settextposition(re.row, rc.col) ; ( 

} regs.h.ah=0x09; 

regs.h.al= betes 


; EE ect void DrawClock (void) 

ie t 

time_pnt = time buff; static struct recoord re; 
£E (thouteclo) time_pnt+ static char clkbuff [4]; 
oa ( static char *ptr; 


clkbuff(2]=0; settextposition (rc. row, rc,col); 
re=gettextposition(); ) 

settextposition (1,68); ) 

ptr=time_buff; 


clkbuff(0}=*ptr++; void settextposition (int row, int col) 
clkbuff(1]=*ptr++; { 

outtext (clkbuff£) ; regs.h.ah = 0x02; 

settextposition (1,71); regs.h.bh = 0x00; 

ptrtt; regs.h.dh = row; 

clkbuff(0]=*ptr++; regs.h.dl = col; 

clkbuff (1)=*ptr++; int86(INT10, &regs, &regs) ; 

outtext (clkbuff) ; ) 


settextposition(re.row, re.col); 

struct recoord gettextposition (void) 

{ 

/* Special routines to write to the screen stat 
from within a clocked subroutine 

ae 


month<10) time_pnt++; 
time_pnt=time_pnt+2; 


void settextcolour (long colour ) 
it 


(year, time_pnt,10); FGColour = colour; 
) return re; 


Figure 3 - Example program using Clocked subroutines (Continued) 


CLIPPER ADD-ON SOFTWARE 


QBS Software Limited specialiese in providing the best add-on libraries and utilities for Clipper. We distribute 
throughout Europe, providing local support centres in France, Germany, Italy and elsewhere through our agents. 


Flexfile Variable length fields SpellCode Spell Checker 
Fast Text Search Advanced Text Search Technology The Engine Linkable Spell Checker 


Dr Switch Create RAM resident applications Biton Oracle Library 
FUNCky General Function Library Scripton Postscript Library 
Blinker Dynamic Overlay Linker Overlay() Memory Roll Out Utility 
Netlib Networking Library Expert help The drop-in replacement for Norton Guides 
SilverComm Communications Library CL Text Word Processing for Clipper 


GFORCE_ FGast graphical interface for Clipper SilverClip Professional Clipper Communications library 
Silverpaint Graphics Library BabelFish Paradox database driver for Clipper 
SubNtx() Filtering Utility ED The Programmer’s Editor 


All trademarks recognised. 


90 days technical support by phone or fax provided on all systems 


For further information, free demo software, prices and how to order please contact: 


QBS Software Limited, 10 Barley Mow Passage, London W4 4PH 
Tel: 081-994 4842 Fax: 081-994 3441 BBS: 081-747 1979 
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SPECIAL PROMOTION 


Deadlock-| 


Version 3.1 October 1991 


The dBASE Utility which cuts programming time and costs in half. 


“An essential aid for all developers.” 
. Lionel Boreham 
Chairman, The dBASE USER GROUP (UK) 


Selected ExpressBASE Ill Features 


Batch process up to 999 programs 
Indents & debugs programs 
Program listings with line numbering 
Cross reference listings 
Multi-program string searching 
En bloc program text manipulation with conditions & audit trail 
Write dBASE programs 3 times faster 


e Software protection units that are 
programmable by the Software House. 

e@ No need to keep a stock. 

e@ Ten (10) days delivery guaranteed. 

@ The codes can be changed if desired by the 
software house. 

e Supplied with FREE software. 

e@ Evaluation kit available free for six weeks. 

e Are you already using DONGLES? You can 
have us as a second source. (Call for details). 


Selected ExpressBASE Credits 
PRACTICAL COMPUTING “can do wonders for a dBASE programmer's productivity” 
PC USER "@ASE Of USE wrens wovnee GOR 
amount of function .. ». excellent 
value for money... excellent” 
ASHTON-TATE QUARTERLY — “this excellent program is worth the added effort of 
ordering from the publisher" 
‘SOFTWARE MAGAZINE “an excellent AS manual makes getting to know the 
package an easy task” 


\ipwand/eownward eampatinn with all sions of ARASF il, ARASF IV, Ginnnr, FoxRASE +, and FexPRO, Nét cony protected ~ Sito Licence, 


30 day money-back guarantee 
Free technical support service 


Upgrade to 
For further information phone: Version 3.4 


081-741 8632 


BASE, FoxPRO & SuperCale Consultancy ~ £210 per day 


Please address all enquiries to: 
B.L. Computer Security, 101 Hendon Lane, 
Finchley, London N3 3SH, or call us on 
081-343 0734 or Fax us on 081-346 2672 


Salamanca Software Limited, 64 More Close, St. Paul's Court, 
Softwar ‘@ West Kensington, London W14 9BN 
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EXE 


Facts-Direct 


NEW! 


“ On Demand Reader Information Service 


Starting with our November Issue .EXE in conjunction with Facts-Direct will be 
offering a 24 hour on demand reader reply service. 


Where advertisers have registered their products and services with Facts-Direct, 
further items of information will be available for readers to retrieve, at their 
convenience, via their fax machine. 


Try it Now! 


Pick up your fax phone, make sure it is capable of generating MF tones (it should 
beep when you press the keys!) call Facts-Direct and follow the simple 
instructions. 


Ring 0865 727 232 for item 300300 


For further information contact: 


Facts-Direct tance doorman 086 736 696 
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Find 


P22. UNIX REGULAR Sees 2 


UNIX 


The syntax of the UNIX command find frightens off many potential users. 
Peter Collinson explains the advantages of not being a scaredy-cat. 


When you attempt to teach some of the 
arcane mysteries of UNIX to some unsus- 
pecting class, you always emphasise the 
regular structure of the command syntax. 
The command line consists of a command 
name, some program options and possibly 
some filenames. The options always start 
with a hyphen, and consist of single letters, 
Many commands follow this format, many 
do not. This is UNIX after all. A prime 
example that contravenes this general set 
of rules is the £ind command. 


It seems that people are proud to be ignor- 
ant of the find command. I often hear ‘I 
have never managed to get to grips with 
find’, It is said in the same pleased tone 
that people say ‘I just can’t do maths’. Yet 
the find command is one of the most 
useful tools that UNIX supplies. It can save 
hours of searching for files. It can be used 
in scripts to create other tools that save you 
time. I used to miss it dreadfully on DOS, I 
now use the version from the MKS toolkit. 


Basic operation 


The £:ind command performs a recursive 
decent of the tree structure that comprises 
the file system. It looks at every file that it 
encounters and applies a set of user se- 
lected tests to them, Remember that direc- 
tories are files. The simplest useful 
comman4d is: 


find . -print 


This runs find in the current directory, 
‘dot’, and prints the relative pathnames of 
all the files that it finds. It will look in the 
named directory and any directories under 
that. Here is the command being run in the 
/usx/spool directory of my machine: 


. /mqueue 
-/mail 
«/mail/root 
-/1w 
./lw/.seq 
-/1w/lock 
./1w/options 
-/1w/1w-log 
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./lw/.status 
./lw/status 
./lw/.railmag 

./lpd. lock 

./cron 
./cron/crontabs 
./cron/crontabs/root 
./cron/at jobs 
./cron/.proto 

etc etc 


The output is printed in the order that the 
command finds the names in the directory. 
t is not sorted. Notice that it prints both a 
subdirectory name . /1w, and its contents 
/lw/*, 


would guess that the simple command is 
rarely used. It is more usual to see two or 
more options being given to find. For 
example, if we are looking for a particular 
ile we would say: 


find . -name fred -print 


This reads as: start in the current directory 
and look for a file called £ red in that and 
any subdirectories. If one is found, print its 
relative pathname. Many options to find 
are like -name and take an argument, in 
this case the string fred. 


The key aspect of understanding what is 
happening is the tiny word and. We think 
of the options as a set of tests (or actions) 
that obey the laws of boolean algebra. We 
can string tests together with the and oper- 
ator, -a: 
find / test1 \ 

-a test2 \ 

-a test3 
(The line is split here for printing reasons - 
Ihave added a backslash to show that a line 
is supposed to be joined to the next. I will 
use this convention below.) The whole ex- 
pression will be true ifand only if test, test2 
and fest3 are all true. We also know that if 
test is false then the other tests will not be 
performed. Similarly we won’t execute 
test3 if test2 fails. 


Tests are most often connected by and 
operators, and typing can be saved by omit- 


ting the explicit —a. To execute a set of tests 
on all the files underneath the start di- 
rectory we can write: 
find start test1 \ 

test2 \ 

test3 
How does this test idea fit in with the -print 
operator? It doesn’t look much like a test. 
Action operators like -print return some 
defined truth value. They behave like con- 
stants; ~print always returns True, 


Looking for names 


Itis much more useful to be able to look for 
a range of filenames, rather than just one. 
You can supply the usual shell filename 
expansion characters to the argument of 
the name test. So 


find /usr -name ‘,*’ -print 


starts at /usr looking for files that start 
with a comma. The syntax here is common 
to shells, the filename is specified as a 
comma followed by the metacharacter “’, 
The star matches any sequence of charac- 
ters. 


Notice that the name argument is escaped 
with single quotes. If this seems a little 
fussy, then just stop a moment, look up and 
think why that should be necessary. Hope- 
fully, you realised that if the argument was 
not escaped it would be expanded by the 
current shell before the £ ind command is 
executed. We don’t want this, we need to 
make sure that the syntax is passed into the 
find command rather than being inter- 
preted by the shell - hence the quotes. 


File names that start with a comma are often 
used as temporary file names. A one line 
script that can be used to delete all the 
comma files in the current subtree is then: 


rm ‘find . -name ’,*’ -print’ 


This runs the £ind command to generate 
a list of suitable filenames. The backquote 
operator takes the list of files output from 
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Tortech, Inc., 4-C Gill 51., Woburn, MA 01801 teli(617) 937-0696 fax.(617) 64. 
Tortech Ltd., 58-60 Beresford St., London SE18 686 tel:081-316-7777 fax.081-. 


the find command and makes it into par- 
ameters to be deleted by xm command. If you 
are brave you can add a -£ (force) switch to 
xm, Faint-hearts can add -i (interactive 
delete option) to ensure that xm will prompt 
with the name of each file. This allows inter- 
active control of the deletion process. 


You have to be a little careful when gener- 
ating huge argument lists as in the example 
here, some systems will limit the size in 
bytes of argument lists to 10 KB or some 
other figure. We will see a way of getting 
around this later on, 


File types 

The -t ype option allows you to select for 
the type of a file. In the example above, 
things would break if you found a directory 
starting with a comma since you cannot 
delete a directory with the xm command. If 
we wanted specify that only plain files should 
be included in the search then we would add 


-type f 


into the find command arguments, This 
makes the command: 


find . -type f \ 


-name ',*! 
-print 


To select directories you give the d option: 


find . -type d -print 


generates a list of the names of all the 
directories below this one. There are sev- 
eral other options that choose different 
types of file. 


Times 

It’s common to be asking questions that 
involve the times that UNIX stores along 
with each file, Perhaps you might want the 
names of all the files that have changed in 
the last week, or a system admin faced with a 
full disk might want to have a list of files that 
haven't been accessed in the last two years. 


The find command provides three com- 
mands matching the three different times 
that are stored with the file. The -at ime 
argument tests the access time on the file. 
The time of last modification of the file is 
tested by the -mt ime argument. Finally, 
-ctime tests the time that the file last 
changed. The word ‘changed’ here means 
that either the file has been altered or some 
attribute of the file has been altered, its 
permissions or owner for example. 


Each of these three arguments are followed 
by a number giving the number of days that 
have elapsed: 


-mtime 5 
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tests whether a file has been altered exactly 
five days ago. Saying 


-mtime -5 


tests whether a file has been altered in the 
last five days. You should read the minus 
sign as ‘less than five days’. You might 
guess that a plus sign prefix means ‘greater 
than’. You can obviously combine these: 


-mtime -10 -mtime +1 


will pick all the files that have altered in the 
last 10 days and have changed more than 
one day ago. This plus/minus idea can ap- 
plied to other arguments whose values can 
be numeric, and we might reasonably want 
to test for a range. You can test the size of 
the file using the -size argument: 


-mtime +10 -size +524288 


tests for files that were modified greater 
than ten days ago and whose size in bytes 
is greater than half a megabyte. 


Another option that uses times is -newer: 
find /u -newer lasttime -print 


this finds all files under the /u directory 
that have been modified more recently than 
the file lasttime. This can form the 
basis of a simple archiving system. You can 
easily find the files newer than the time- 
stamp file and write them somewhere safe. 
Finally, you update the last t ime file. 


Executing commands 


The -exec argument allows an arbitrary 
command to be executed, Our previous 
one liner to remove temporary files starting 
with commas can be written: 


find . -type f \ 


-name ',*! 
exec rm -f {} 7 


The -exec argument is followed by a 
plausible looking delete command. The 
curly brackets { } are a magic symbol. The 
pair is seen by find and they will be 
replaced by the name of the currently 
matched file before executing the com- 
mand. The final semicolon is magic too, it 
signifies the end of command to the find 
command. Again I am quoting it to get it 
past the shell. It could just be preceded with 
a single backslash as a quote character. I 
show this in a later example. 


The effect of this is easy to understand. 
Whenever a plain file starting witha comma 
is found, the -name argument will be true 
and the -exec argument will be executed. 
This will start a shell that will run the xm 
command to delete the named file. 


Using the -exec option can be time con- 
suming because of the load that is placed 


UNIX 


on the system by the need to create a new 
process for each file that is to be processed. 
Using £ ind to generate a list of names that 
are passed using the back-quote operator 
will often be much faster, but will also 
occasionally fail owing to argument list size 
restrictions. 


Thave always felt that there are some incon- 
sistencies in the way that the argument to 
the -exec parameter is specified. It would 
make more sense to pass the command to 
be executed as a single argument, some- 
thing like: 


-exec ‘rm -f {}’ 


The terminating semicolon would then not 
be needed since the argument is self con- 
tained in a string. This would be a good 
thing because then the -exec option could 
take embedded semicolons allowing it to 
perform more than one command. Unfor- 
tunately, this method of doing things was 
not selected by the original author and we 
are now stuck with the current behaviour. 


Another idiosyncrasy relates to the curly 
bracket operator. It is only replaced when 
it appears by itself, Let’s say you wanted to 
change the mode of all the files in a direc- 
tory structure (and we'll forget about the -R 
option to chmod for the moment). You can 
obviously find all the files and change the 
mode using an -exec option. You might 
rightly think that this will be a heavy system 
load and want to reduce that. You know 
that the chmod command can take a num- 
ber of parameters, and you might think to 
try: 
find . -type d \ 

-exec chmod g-w ’{}/*! \; 


reasoning that things might be faster if you 
changed the mode on all the files in a 
directory using the filename expansion of 
the shell. You are hoping that find will 
execute: 

chmod g-w directoryl/* 


chmod g-w directory2/* 
chmod g-w directory3/* 


Unfortunately, this won’t work because 
find will not expand the { } /* ‘proper- 
ly’. Solutions to this using find exist, but 
they aren’t that elegant. Instead many com- 
mands have acquired a —-R option making 
the command do its own recursive descent. 


As a final thought on the -exec option, 
it’s common to have some script that 
removes junk files regularly, say core 
files. I generally will write the command 
line like: 

find / -name core \ 


-mtime +1 \ 
-exec rm -f {} \; 


VIDEO COURSE 


Learn C++ Now! 

The great exodus of 
programmers from C to 
C++ has begun! Since 
C++ builds on C, it’s the 
easiest OOP language to 
learn. That’s why it’s called 
"the language of the 90’s". 


Why the rush? 
PRODUCTIVITY! Yes, C++ 
programmers can write 
programs in less time 
requiring less maintenance. 
Large projects become 
much easier to manage. 


Unfortunately, learning 
C++ can be very costly. 
Classroom instruction is 
expensive even without the 
travel and hotel costs. Of 
course, not learning will 
cost you even more in the 
long run. Now there is an 
alternative! 


The top C++ video 
tutorial at the lowest 
possible price. 

The C++ video tutorial 
from Zortech is the ultimate 
C++ training tool for work 
or home at only £299.95. 
It comes on six VHS video 
tapes containing 32 clear, 
extensive tutorials. 


<(long) 
ims 
vator<<(int i) 


return 
_ “this << long(i) 


& 
‘ator<<(double) 
ostream& put(char). 


Used in conjunction with 
the concise workbook and 
tutorial disk, you will find 
everything you need for 
fast-track C++ tuition. 


The course is generic (i.e. 
compiler and hardware 
independent) and is 
available with or without 
the award winning Zortech 
C++ Compiler for 
MS-DOS and OS/2. 


Start writing C++ code 
within a week. 

As a C programmer, you 
will start producing C++ 
code within a week of 
concentrated use of this 
course. Alternatively, spend 
just an hour a day 
watching the video and 
working through the 
suggested exercises to 
learn C++ in only six 
weeks! 


The Leader in video 
tutorials. 

If you don’t already know 
C, you can join tens of 
thousands of programmers 
world-wide who have 
learnt C with the Zortech 
Complete C Video Course, 
described as: 


"An excellent bargain ... 
... [heartily recommend" 
Gary Ray, PC WEEK 


Save your company 
thousands of £££’s. 
One programmer can train 
for only £299.95, but you 
can train ten programmers 
for just: 


C++ Course £299.95 
9 Extra Workbooks £179.55 
Total 10 students £479.50 


Yes! Only £47.95 each! 
(With all the FREE refresher 
courses you need!) 


Now, Zortech with its new 
C++ Video Tutorial has 
refined the art of video 
tuition and presentation 
even further for the 1990's. 


IN EUROPE CALL: 


44- 1-3 


NO RUSH! 
NO TRAVEL! 
NO HOTELS! 
ONLY £299.95 


Only £299.95 complete 

Six Videos with 32 lessons 

@ 256 page workbook 

e Tutorial disk 

Compiler & hardware 
independent 

@NTSC or PAL format 

eTax deductible 


Don’t delay, order now! 
Just mail the coupon or call 
the order hotline for same 
day shipment. 


USA; Zortech Inc., 

1165 Massachusetts Avenue, 
ARLINGTON, MA02174 
Voice: 617-646-6703 

Fax: 617-643-7969 


EUROPE: Zortech Ltd., 

106-108 Powis Street, LONDON 
SE18 6LU 

Voice: 44- 1-316-7777 

Fax: 44- 1-316-4138 


16-7777 


SA 


r 

ORDER FORM 

J Please rush me these items: 
Qty Description Price 

§— C++ Video Tutorial £299.95 

gp — Extra C++ Workbooks £. 19.95 
___ Zortech C++ Compiler £129.95 

= Developer's Edition £299.95 


H Please add £5 + VAT postage in UK 
i All UK orders please add 15% VAT 
International shipping charged at cost 


Name i 
Company H 
Address | 
i 
i 
| 
Phone ] 
MGVISA or CHQ Expiry : 
Card No. EXE 11/91 
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VOREEGN System-IX PVeebal Sysix | 


Xvale/Lnx, Store 'D' 
55, Bedford Court Mansions, 
Bedford Avenue, London. 
WCI1B3AD UK. 


FAX: 071-255-1038 24 Hours 


Barclaycard 
Access 


Now! you can get into UNIX and VPIX Multi-user DOS) 
at affordable prices, with a leading specialist of the UK. 
System V R 4: 8 console usr; BASE system, FACE, NFS,TCP/IP, RFS,DFS 
RPC,XDR,X11,Xt,Xview,Motif,(compat:BSD,XENIX),(Standards:SVID, 
POSIX,FIPS,XPG3),SDS,SCDE,DLL,ELF,FMLI,386/486/EISAsupported. 


UNIX 


S.V.R.4. 


£2395.00 


(Interactive Unix SysV, REL 3.2 
Architect Series: (Ver 2.21) 
Operating System, Vpix (DOS under UNIX), 

Software developement system plus New 'C’, CO-edit, Codewatch, 
Ten-Plus, Looking glass, XII windows runtime and development system, 
NFS/TCP/IP, and complete documentation. 
Workstation Platform: 1-2 usr £855.00 U/L usr £1495.00 
As workstation developer, excluding software development. 
Network Developer: 1-2 usr £1155.00 U/L usr £1815.00 
As workstation developer, excluding XII Windows. 
Network Platform: 1-2 usr £695.00 U/L usr £1350.00 
As Network Developer, excluding development items. 
Application Developer: 1-2 usr £1095.00 U/L usr £1750.00 
As Network Developer excluding network items. 
Application Platform: 1-2 usr £495.00 U/L usr £1095.00 

S As Application Developer, excluding development items. 


Workstation Developer: 1-2 usr £1295.00 U/L usr £1995.00 || 


}) ee CALL i 


fo 


|||Motif Dev £345.00 
PC-DOS bridge £175.00 
Norton for unix £195.00 
Easy windows £595.00 
Ported Netware£3995.00 
SMB/ix £895.00 
Informix/Oracle Call 
Lotus 123 £495.00 
|| |LPI Cobol £1095.00 
LPI New 'C' £595.00 
LPI Fortran £ 895.00 
LPI Pascal £895. 
LPI Basic £595.00 
LPI /PL/1 £1795.00| 
SVR4 Starter £1295.00| 
SVR4Grph/De = £1795.00) 
MENUIX £49.95 
SYSIX -pro £145.00) 
LPI (unix) C++ 9 CALL 


A“ 


(C UNIX ITEMS Wa 


—————— 
SCO & Others 
Xenix Items Call 
Unix o/sys £525.00 
Unix s/dev £613.00 
Unix vpix £321.00 
Unix tepfp £227.00 
Unix nfs £340.00 
Open dsktp £795.00 
O/dtp s/dev£ 1095.00 
O/dtp servr£1095.00 
Guru reprter £49.95 
Syseditor £49.95 
Cshell £49.95 
Menuix £49.95 
Sysix Pro £145.00 
SystemIX £295.00 
PC-Interface £170.00 
Pe-int/wndw £225.00 
TCP/IP dos £185.00 
PC-Xview £245.00 
Termini ctl £695.00 
PC-Xsight £395.00, 


Aa 


fa = —— 


Base 1 level: Mini-tower, Mono screen & adapter with parallel port, Dual hd/fd ctrir with ) 

2S/1P/1G port, 102 keyboard, 1 Mb ram, 1 * floppy drive (5-1/4 or 3-1/2), Mouse. 
Base 2 level: as base 1 + SVGA colour scrn & 512k svga card, 4 Mb ram, 5-1/4 &3-1/2 FD 
Base 3 level: as base 2 + 1 Mb ram on SVGA card, 8 Mb ram on m'board. 
Base 4 level: as base 3_ + 16 Mb ram on m’board, Full tower case (¢ & 0) 


a)Sysix-pro/family,Cshell £295 
b)Unix v2.02,Vpix,Sysix £395 
c)Unix v2.02 Platform 

d)Unix v2.02 Developer 

These offers may vary. Some 
have Unix wk/dev 2.21 & SVR4 


0 9 


386-16 | 386-25 | 
£695 

_ £920a 
£1377a 
£1572a 
£2052a 
£2352b 


|_ 386-33 _ 
£880 

£1106a 
£1563a 
£1758b 
£2238b 


£2538b 


1250a 
1445a 
1925a 


bundles 


386-40 
£897 
£1122a 
£1580a 
£1775b 
£2555b 
£2555c 


486-33, 
£1235 
£1460a 
£2105b 
£2299b 
£2780c 


486-50_| _ 
£2 
£2285a__ 
£2930b 
£3125b 


£3605c 


386-33 
CACHE 


f YOUR BEST CHOICE 


Toshiba 
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This looks for files called core that have 
been modified greater than one day ago. If 
it finds any, then the -exec command is 
called to delete the file. The reason for 
—mt ime argument is to improve the chan- 
ces of a user who wants to use the file while 
the background delete script is being run. 
It’s often the case that the deletion script 
gets run at night and it’s annoying for the 
late night worker to find that the core file 
that they carefully created some minutes 
ago at 11,58pm has just been deleted by the 
helpful script. Adding the -mt ime option 
leaves the file lying around for an extra day, 
but this won’t hurt too much. 


Grouping options 

As we have seen the arguments to find 
are most often linked with an assumed and 
operator. However, it is common to want 
to say test for one thing or another. If we 
wanted to remove more than just core 
files in the example above, we might say: 


find / -type f \ 
BON 
-name core -o \ 
-name ‘,*/ \ 
(ayia 
-mtime +1 \ 
-exec rm -f£ {} \; 


Again this should be one line. I have laid 
it out so that you can see the structure. It 
finds plain files who are called core or 
whose name starts with a comma. If the 
files have not been modified for a day 
then they are deleted. Notice the use of 


The Find command 
performs a 
Recursive Descent 
of the tree 
structure that 
comprises the file 
system 


the round brackets to override precedence. 
These brackets mean something to most 
shells and must be quoted to get them into 
the find command. 


UNIX 


You can supply a logical not operator by 
using the exclamation mark, this fragment 


-name ‘',*’ -a ‘!’ -name ,keep 


finds all the files under the current direc- 
tory that start with a comma and are not 
called , keep. Notice that the exclama- 
tion point means something to shells and 
must be quoted. The symbol is used in 
csh to provide a history expansion and 
can only be quoted by preceding it with 
a backslash. 


Scratching the surface 


Well, if you got here I hope that you will no 
longer proudly exclaim that you can’t use 
find. I have only scratched the surface 
and shown you the minimum set of op- 
tions, you should consult your manual page 
to see the full set. 


EXE] 


Peter Collinson is a freelance consultant 
specialising in UNIX. He can be reached 
electronically as pe@hill- 
side.co.uk (although your mailer 
might be happier to put the address the other 
way round) or by phone on 0227 761824. 


@ 128 BYTES of memory split into 2 x 64. Halfis intended for 
both read and write, the other halfis read-only. Writing to 
this protected halfcan only be performed using your unique 
password. This feature can be used for tasks such as 
identifying the modules of a multi-module package which 
have been paid for. 

@ Down Counter. This enables a customer to be sold ‘n'goes of 
the software. After which the DK1 stops working until the 
counter is reset using your password. 

@ Pseudo Random Number Generator, Billions and billions 
of bits without repeating! Software and Data Encryption 
could not be easier. Seedable’ too. 

@ Completely Transparent to Printers, End Users and anything 
else requiring the port. 6 or more on any one parallel port. 

@ No Hidden Extras. Everything you need is in the DK1. 


No need for extra ‘programming’ units. 

@ DESlock Software uses DKI or DK12 to provide instant 
encryption of .EXE or.COM software without the need for 
access to source (or .OBJ). Will even protect DOS commands. 
Keeps you/your employees the right side of the copyright laws. 

@ Designed and manufactured by the U.K’s leading software 
security specialists Data Encryption Systems Limited. 

@ DK12 is a reduced feature DKI, available at a quantity price 
to beat ALL the competition (ask for a quote). 

@ Serial and Bus versions available. 


DESkey. Everything 
you need to 
protect Software. 


For further information, contact us at, 


We only sell products designed and built 
by DES in Britain. 

Technical support from experienced people who 
know the products and understand your problems. 
Data Encryption Systems Limited have more 
experience in the design of software protection 
devices (dongles) than any other company in the U.K. 


Data Encryption Systems Ltd 


Edbrook House, Cannington, Bridgwater, Somerset. TAS 2QE 
Telephone (0278) 653456 Fax (0278) 653300 
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ooks 


Books 


Bjarne’s latest tome plus DOS 5 memory matters. 


C++ - The New Testament 


A lot has happened to C++ since 
Bjarne Stroustrup’s seminal first edition 
of The C++ Programming Language. In 
the last six years it is estimated that the | 
worldwide C++ user community has ] 1 
grown 100-fold. That in itself is a re- PROGRAMMING 
markable achievement and, in my opi- LANGUAGE 
nion, endorses Stroustrup’s approach SRSONGEAIION 
to the development of the language. 
Those that have criticised C++ for not 
being a ‘pure’ object-oriented language, and for not redressing 
some of the problems inherent in C, must surely recognise that its 
success has been due, to a large extent, to the fact that it has 
maintained compatibility with C; at the source level and in terms 
of run-time efficiency. The increasingly general acceptance of C++ 
as ‘a better C’ means that the author’s vision of the language is fast 
becoming a reality. Because of this, the key issues of the object- 
oriented revolution have shifted from what programming lan- 
guages to use, to what are the most appropriate design and analysis 
methodologies one should employ. Although the second edition 
of Stroustrup’s book remains the definitive work on the C++ 
language, careful consideration is also given to the broader aspects 
of object-oriented development. 

At 669 pages, The C++ Programming Language - second edition 
is over twice as long as its predecessor, first published in 1986. Most 
of the extra text can be accounted for by the inclusion of an 
additional five chapters, covering the following topics - Templates; 
Exception handling; Design and development; Design and C++; 
and Design of libraries. Aside from the discussions of object- 
oriented design issues, a number of significant changes to the 
language are also documented. In Stroustrup’s words, ‘the overall 
theme of the extensions and revisions was to make C++ a better 
language for writing and using libraries’. The nature of these 
modifications has been influenced by both general experience 
with C++ and by ideas imported from other languages. 

The template concept allows container classes (lists, arrays 
tables etc) to be simply defined and implemented without loss 
static type-checking or run-time efficiency. A kind of sophisticated 
macro facility, templates allow the programmer to define class-spe- 
cific containers easily, without having laboriously to subclass a 
generic container for every type of object it may be capable of 
handling. A class template specifies how individual classes can be 
constructed much as a class declaration specifies how individual 
objects can be constructed. For example, if a container of type 
stack has been defined as a template, one can then declare 


Bjarne Stroustrup 


\\ stack of pointers to shapes... 
stack<shape *> ssp( 200 ); 

\\ stack of Points... 
stack<Point> sp( 400 ); 


The stack template ensures that the methods of these class- 
specific stacks (eg push () andpop () ) return valuesand take 
arguments of the correct type, thus maintaining rigorous type- 
checking. This welcome extension, partly inspired by Ada generics 
and partly by Clu’s parameterised modules, should take the pain 
out of using containers and greatly increase their general usage. 

The C++ exception handling mechanism (described in .EXE 
October ’91) borrows ideas from Ada, Clu and ML, It is based on 
an expression that throws an exception to be caught by a handler. 
This facility has resulted in the addition of three new keywords to 
the language: try, throw and catch, It is mainly designed to 
improve the robustness of applications that make use of third party 
class libraries, by allowing the programmer to have greater control 
over what happens when something goes wrong. Since exceptions 
have only recently been accepted by the ANSI C++ standards 
committee (X3J16 - convened in December 1989), implementa- 
tions are not yet widely available. The other major C++ extensions 
(such as multiple inheritance, static member functions, 
const member functions, pure virtual functions and pro- 
tected members) have grown out of C++ user feedback and are 
already implemented in most compilers. 

As mentioned above, chapters 11, 12 and 13 deal with various 
aspects of design. Together, they represent the most significant 
extension to the book since its first edition. Although Stroustrup 
emphatically asserts that there is no ‘one right way’, he does 
present several practical rules of thumb that should be considered 
when designing systems using C++. The discussions of design 
issues are extensive and enlightening. Quite strong opinions are 
voiced on the subject of how projects should be managed, and staff 
organised and motivated. ‘Taste, experience and intelligence’ are 
the words most often used by the author to describe how one 
writes good software. Stroustrup comes out firmly against a sharp 
distinction between designers and programmers, and places a 
premium on individuals with strong skills in both these areas. 

Although Stroustrup has placed a greater emphasis on tutorial 
aspects than in the first edition, the book is still aimed at experi- 
enced programmers, and, quite rightly, is of very detailed and 
technical nature. If you're at all interested or involved in C++, this 
book is, in a word, essential. 


Title: The C++ Programming Language - second edition Pages: 669 
Author: Bjarne Stroustrup Publisher: Addison Wesley 


class-specific stacks as follows: Price: £23.95 ISBN: 0-201-53992-6 

Pere Books Received This Month 

k ‘The X Windows System. A User's Guide by Niall Mansfield Addison Wesley £21.95 ISBN;0-201-563-444 pp344 

| Objective C - Object Oriented Programming Techniques 

| by Lewis Pinson and Richard Weiner Addison Wesley £26.95 ISBN:0-201-508-281 pp3i3 
Prentice Hall £29.95 ISBN;0-13-131509-9 pp498. 
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MULTIPLE INDEPENDENT MONITORS 
CAN NOW BE DRIVEN SIMULTANEOUSLY 
FROM A SINGLE PC OR PS/2 


THE DUAL VGA PLUS 


%* UP TO 800x600 RESOLUTION 


% TWO INDEPENDENT SIMULTANEOUS 
DISPLAYS WITH OVERLAY CAPABILITY 


% 100% COMPATIBLE WITH IBM 
VGA/EGA/CGA/MDA VIDEO STANDARDS 


%* 4 BOARDS IN ONE SYSTEM GIVE 8 
SIMULTANEOUS DISPLAYS 


NEW DRIVER! ALLOWS WINDOWS 3.0 TO 
BE EXPANDED ACROSS FOUR MONITORS 
CEBRA COMMUNICATIONS LIMITED 


26 LORNE PARK ROAD, BOURNMOUTH 
TEL 0202 299048 FAX 0202 299192 
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SOFTWARE 
SECURITY 
MODULE, 


An easy to use 
hardware/software 

combination for securing 
data/programs. 


Our security modules 
can be used simply as 
‘Dongles’ through to 
advanced encryption - 
decryption systems. 


For IBM PC family (and compatibles) 

variants for other systems 

Advanced construction — rugged and compact 
Proven throughout the world 

Transparent operation — user friendly 


Driver software supplied for variety of applications 


* 
* 
* 
ad 
* 
* 


Control Telemetry of London 
11 Canfield Place, London NW6 3BT 
Tel: 071-328 1155 Fax: 071-328 9149 
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Bre INT Communications and Telemetry Consultants 
BEWARE THE PIRATE’S PATCH 


You sell your software. You 
don't give it away. It needs the 
kind of protection that only 
a top. quality 
UN-PATCHABLE 
dongle affords, but 
you don’t want to 
pay the Earth for it, 
and you want to be 
sure that you'll not 
be making mistakes 
in incorporating it into 
your code. 


The MAXPRO system is for you. There are 
microprocessor based units at realisitc prices which take 
care of complete .EXE files without access to source code. 
Set stop dates, tamper detection and many other facilities 
on a menu-driven front end. Encrypt in just moments. 
MAXPRO even copes with such as Clipper, QB & Clarion 
files with internal overlays. Neat trick. 


ia 


For additional information 
contact us at 


Brent Communications 
Unit 2 


Dragon Industrial Estate 
Harrogate HG1 5DN 

Tel: (0423) 566972 
Fax: (0423) 501442 
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! Are You Serious Asout C++? 


I «THEN YOU SHOULD BE AT THE EUROPEAN 
C++ USER GROUP WINTER CONFERENCE! 


Vn If you want to achieve higher productivity, greater 
2», robustness, greater maintainability and much higher 


Y 
V software reuse - you can’t afford to miss it. 


The Conference brings together leading 
figures from the C++ community. An impressive 1 
4 line-up of speakers includes Bjarne Stroustrup, 
the designer and original implementor of C++. | 

Presentations address current concerns 
and future developments and will also provide 
an insight into some real life C++ projects in a 
lively and stimulating environment. 


| The European C++ User Group 

Winter Conference is being held over the 
weekend of 30 November - 1 December 1991 
<7 at the Imperial College, London. 


Send me details of the Conference Programme now! 


‘ 


Ye 


Return to: ECUG, City House, 

90 City Road, London EC1V 2QH, UK 
Tel: +44 71 253 5121 

Fax: +44 71 251 2853 


SEG 
On, \ 
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Memory For Nothing 


That's the name of the game. These 
days, almost every PC manufacturer 
supplies machines with at least 1 MB of 
memory - unfortunately DOS is limited 
to 640 KB. So just how do you squeeze 
as much memory out of a IMb DOS 
machine? Managing Memory with DOS 
5 by Dan Gookin provides the reader 
with a multitude of tips to help the user 
memory to break that ominous 640 KB 
barrier. 

The first four chapters basically cover the hardware aspects 
of managing memory. After a brief tour underneath the cover, 
Dan Gookin describes the different types of memory chips that 
may be plugged into a PC, When you finally decide to buy some 
memory, Dan even provides you with a sample memory adver- 
tisement to illustrate what you should be wary of when making 
a purchase. For instance, there are 8-bit and 9-bit SIMMs, but 
PCs can only use the latter (8-bit SIMMs are for the Macin- 
tosh). 

You probably don’t want to start plugging in memory chips 
if you can possibly avoid it. After looking at DOS’s MEM com- 
mand and DEBUG (which Dan compares to ‘dynamite in a baby 
buggy’), the reader is introduced to DOS 5 memory management. 

He begins with the installation of MSDOS 5. This is followed 
by an explanation of the High Memory Area (HMA). There’s also 
an explanation of how to use HIMEM. SYS and EMM386.EXE. 


© The Miorosoft’Guide to 
‘aoe 


with 


Doss 


Installing, 
Configuring, 
and Optimizing 
Memory on 
Your PC 


DAN COOKIN 


Books 


Examples are given which illustrate how the Upper Memory Blocks 
(UMBs) may be maximised by utilising LOADHIGH and DE- 
VICEHIGH in a number of ‘setup scenarios’, including one on 
how to make a 386 machine run Windows most effectively. 

The chapter on third party memory managers covers four popu- 
lar products including 386MAX, QEMM and QRAM. After a brief 
discription of each, the reader is provided with details of installa- 
tion and optimisations, together with example CON- 
FIG.SYS/AUTOEXEC.BAT setups. 

If you have got loads of memory and you're craving for speed 
then Dan Gookin suggests a Disk Cache and a RAM Disk as two 
possible ways to increase the performance of your machine (he 
even goes as far as proposing that ‘to make Windows really scream’ 
you could create a 4Mb RAM Disk and copy your Windows files 
into it). 

Managing Memory with DOS 5 provides a perfect companion to 
your 386/486 PC, although it does cover some memory manage- 
ment solutions on lesser members of the 80x86 family. Although 
much of the information is in the MS-DOS 5 User's Guide, Dan 
Gookin manages to present the topic of memory management in 
a concise way, covering both hardware and software issues. If you 
are an end-user who has already upgraded your machine to 
MSDOS 5 and would like to take full advantage of what it has to 
offer, Dan Gookin’s little book will provide you with everything 
you need to know. 


Author: Dan Gookin 
Price: £9.95 
ISBN: 1-55615-381-3 


Title: Managing Memory with DOS 5 
Publisher: Microsoft Press 
Pages: 191 
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Giving up for output? (8) 

Prince and king in a jelly (4) 

Helps those with dread disease (4) 
One like > who runs a mainframe (8) 
Work of the systems folk ... (8) 


25 _... livens work of those who weep (6) 

® ie 27 Call again and again (8) 

2 28 Taste of wheat dust round audio-visual 9 (7) 

29 Means | hear why it goes to an agreeable chap (3-3) 
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i | 3 |i] 30 Solid store (4,4) 


6 7 DOWN 

Position of the flag of the bosses? (6) 
Good audio output sounds nice (7) 
Make a hole in two ways in toothy tissues (8) 

Current of 50 units in the LED? (4) 

Bare Frenchman and a northern church in the shade (6) 
Finding the worth of a variable (7) 

Class of feline from the orient is bloody (8) 
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OUTSTANDING OPPORTUNITIES 


Phd/MSc Level Mathematician 
Package to 30K 


Leading City based bank requires excellent 
mathematician with probability/Statistics related 
background. Specific tasks include development in ‘C’ and 
much analysis/research/modelling for the front end 
CAPITAL markets trading teams. 


REF: DAT 


Analyst — Essex — Up To 30K 


Excellent analytical skills ideally from Life assurance 
background. Must have good technical knowledge (‘C’, 
4GL’s). 
Analyst Programmer — Herts 
Up to 25K + Car + benefits 


Graduate calibre, min 2 yrs Tandem M/F experience with 


Foxpro Contracts 
£NEG 


Our client, a prestigious City based investment Bank is 
currently seeking up to 5 immediate starters for minimum 
6 month contracts. Excellent background of FOXPRO 
development for financial applications. Exposure to V2.0 
a distinct advantage. 


REF: DAT 


‘C’, Unix & RDBMS-SQL 
40K + Bonus 


This Arbitrage trading house is currently searching for 
dynamic candidates with a quantitive degree. Knowledge 
of financial instruments and markets is essential along 
with a solid development background in banking/finance 
environments. X-motif and X-windows experience 


Ingres, V6 advantageous. 


REF; BL 


FOR FURTHER DETAILS ON THE ABOVE PLEASE CONTACT US ON 
071 253 0227 FAX 071 253 0339. 17/18 CLERE STREET, LONDON EC2A 4LJ. 


8 gt OO 
we gs 3905 7450! 


East Midlands, c£22,000 + Benefits 


This company is a market leader in Personnel/Payroll systems. 
With the launch of a new product on UNIX systems, they are 
seeking experienced Support professionals, to cope with the 
demand! This is a technical 2nd line support role, identifying and 
solving customer problems in the areas of AIX/UNIX, customising 
the product where necessary, software porting etc. Essential 
skills are an Applications Development background in RDBMS 
(ideally Ingres), UNIX (ideally AIX), and experience of customer 
situations. 

For further information please quote reference: G. Hastings 


North London, £ Negotiable Excellent 


This organisation has a worldwide reputation for excellence in 
the development of high-quality computer software, particularly 
in the area of Communications (OSI, SNA). They are currently 
expanding their teams, and are interested in identifying recent 
top-calibre graduates, or graduates with 1 year’s work 
experience. Essentials are: 1st class Honours Degree or 2:1, 
UNIX and ‘C’ background, interest or experience in Comms, good 
interpersonal skills and a creative approach. The company offers 
superb career opportunities, including path to Consultancy. 

For further information please quote reference: C. Chalmers 


Central London, c £30,000 + Bonus 


Our client develops and compiles databases for the European 
Property market. They are urgently seeking a Senior 
Designer/Project Leader, to take the key role in a major new 
Database project. To qualify for this exciting and demanding 
development, it is essential that you have strong Oracle V.6, 
SQL, Pro*C, C/UNIX skills, and relevant Team Leading 
background. 

For further information please quote reference: G. Armstrong 


NW/UK Wide, c £23,000 + Benefits 
A Software House is interested in identifying a Senior Developer 
with solid Ingres skills including Windows 4GL. You will be 
required to set up pilot projects, develop prototypes and provide 
consultancy to clients UK-wide; mobility is an important 
pre-requisite. 
For further information please quote reference: J. Jeffrey 


FAWCITT THOMAS ASSOCIATES, 11 DUKE STREE N W1iM 5RA 


NEWS FROM THE UNIX SCENE 


/MNOVATION 


REF: BL 
RiCeTOea MPS SUT UE OR. J 


Oo 
CONSULTANTS 


Surrey, to £23,000 + Benefits 
We have been retained to recruit a number of 
Analyst/Programmers, to help our client (not Bacon & Woodrow!) 
develop new Pension Administration systems using Oracle V.6 
tools; Forms 3, SQL*Plus, Pro*C in a UNIX/AIX environment. It 
is essential you have experience in using all these tools to be 
considered. 
For further information please quote reference: D. Sole 


Central London/Middlesex, £18,000 - £28,000 
This organisation requires a number of development staff from 
Programmers to Team Leaders. A minimum two years Ingres 
ESQL, Report-writer and ABF/SQL is sought, combined with a 
strong UNIX/‘C’ and Structured Methods understanding. 
Experience of designing and producing technical specification and 
supervisory knowledge is needed for senior positions. 

For further information please quote reference: F. Calder 


City, £25,000 + BB 


Financial company seeks UNIX systems Programmers to develop 
and implement a UNIX environment. Knowledge of up-dating 
and testing: operating systems; capacity management functions; 
and communications services (such as protocol set-ups ie TCP, 
DecNet and OSI), is essential. Must have knowledge of ‘C’ or C++ 
and a working knowledge of X/Gosip. Plus personality to thrive in 
a demanding financial environment. 

For further information please quote reference: S. Lineen 


Central London, £25,000 + BB 


Bank requires Analyst Programmers to develop programs for 
Foreign Exchange, Money Market and Fixed Income applications 
in a UNIX environment. Knowledge of C/C++, X/Motif, Wingz and 
UNIX to Shell command level essential. Experience of Sybase 
useful though not essential. Must be a determined, 
result-oriented person with the ability to win confidence of 
dealers. 

For further information please quote reference: K. Milne 


eA 


RONICOM 


RECRUITMENT 


5-7 Sedley Place (off Oxford Street), London W1R 1HH 
Tel: 071 491 3640 Fax: 071 499 2546 


TECHNICAL AND SUPPORT CONSULTANT 
Berks £- Good 
My major client is looking for two people, one is a UNIX 
Systems Support individual, on as many different plat- 
forms as possible, and the other is a role that 
encompasses a good knowledge of Mainframe tools 
and good system experience, preferably MVS. The 
Company has an unenviable position as a major PC 
Software House that specialises in language and envi- 
ronment solutions, the emphasis on connectivity and 
emulation, and to this end they are looking to establish 
major new products over the next few years. The bene- 
fits and conditions are superlative. 


OS2 DEVELOPERS 

London £20k plus 
Yet another calibre outfit is looking for good software 
engineers who have a good track record, education 
and are innovative. The Software House in question is 
dealing with developments in C, Windows, and again 
environment solutions. You should have the ability to 
direct less experienced developers and at the same 
time be able to channel your own abilities. Good bene- 
fits and a lot of kudos. 


WINDOWS and C SOFTWARE ENGINEERS 
London £20k plus 
There are at least three software and systems houses 
that are looking for a varied mix of solutions develop- 
ment skills, you should have some knowledge of C++, 
SDK exposure and eighteen months C programming in 
a commercial development, if you have recently grad- 
uated we are interested in applicants that have relevant 
industrial experience. We need bright and competent 
individuals. 


OS2 PROJECT MANAGER 
City c £35k 
A leading financial data vendor seeks excellent project 
management skills with a proven man management 
bias, this coupled with an in depth technical knowledge 
of OS2 design preferably from a real time environment. 


UNIX TEAM LEADER 
City £25k 
83 Years + UNIX design experience with Team Leader 
responsibilities. Good knowledge of UNIX kernel de- 
vice drivers and ISAM Databases. Preferably from a 
real time systems design environment. 


ASSEMBLER LOW LEVEL PROGRAMMER 
Berks £20k 
80x86 ability, primarily software rather than hardware, 
but this company has a realistic approach to your 
ability. Flexibility is a prerequisite, and self sufficiency 
is most important, as your opinions will effect company 
strategy in the future, this is a responsible post in an 
established leader. 


WINDOWS TEAM LEADER 
City £25k 
Broad knowledge of Windows applications design, 
coupled with good man management skills. Familiarity 
with all aspects of PC/Windows design, in particular 
DDE, X25 Comms and real time Windows based appli- 
cations. 


SOFTWARE DEVELOPMENT 
Sheffield £20k 
42 Months + of C and/or MS Windows in a PC environ- 
ment. Familiarity with Oracle/Ingres or other SQL 
based RDBMS would be an advantage. 


PC DEVELOPERS 
North Home Counties £20k 
Excellent opportunities for PC professionals with up- 
wards of 12 months experience in any of the following; 
DataEase, Sycero or Focus. Additional experience with 
Lotus 123, Novell Netware or MS Windows would be 
an advantage. 


CONTRACTS 


EXCEL Analyst/Programmer 


3 Months + Surrey 


UNIFACE Analyst/Programmer 


6 Months + Midlands 


DEC Forms RDB with Basic/Pascal 
Analyst/Programmer 


4 months + City 


Interactive Video 


3-9 Months London 


These are only a small selection of what are currently 
available. Please do not hesitate to give either Mike 
Dearing or Simon Gudgeon a call on 071 491 3640, or 
after hours on 081 767 1003 or 0621 773106 


ASH ASSOCIATES 


We specialise in the Recruitment of Software Design and 
Support Engineers in the South East for Real Time 
Applications including GRAPHICS, COMMUNICATIONS, 
CONTROL/ROBOTICS, SIGNAL PROCESSING & 
MODELLING. 


We URGENTLY seek highly qualified design engineers for a 
KENT based client, Salaries £20K PLUS. 


TELECOMMS ADVANTAGE 


This Leading International designer of specialised 
Telecommunication Systems, with continuing software 
development and New projects to come, seek to expand their 
design team with Your Software design experience. 


In addition to your C experience, knowledge of MS-DOS, Intel 
assemblers and Microsoft Windows, gained ideally within 
Data Communications / Telecommunications environment, 
would be to your advantage. 


YOU will enhance your career and future prospects working 
within this High Technology Application area with the backing 
and benefits of this medium sized expanding Company. 


Call James Hunt or Ron Cook NOW! 
TEL: (0425) 475480 (24hrs) FAX: (0425) 480807 


[ASH) associates 


Recruitment Consultants 
3 Pipers Ash, Ringwood, Hants, BH24 1UF 


developers: a challenge 


We develop publishing systems which are breaking 


new ground in the ways computers are used in editorial 


and production. These present significant technical 
challenges in systems design, use of databases, text 
handling, information structuring, and user interfaces. 


We are looking for two special people each with a 
combination of technical skills and flair for solving 
problems. Fluency in C is essential, and a permutation 


of at least three other skills from the following is sought. 


Databases 
Windows 3 


Networks 


One post will offer the opportunity for rapid progress to 


systems design and project management, the other 
would be suitable for someone who wants to develop 
advanced programming skills. 


Abbey Information Systems offers a stimulating 
environment in the pleasant town of Dorking. You will 
work as part of a small dedicated team where each 
person has a unique and vital role. 


Competitive salaries will be offered, plus a company 
pension plan, and a private health scheme. 


Abbey Information Systems Ltd 
l 
fIbbss 


1 Paper Mews, 330 High Street 
Dorking, Surrey, RH4 2TU 
0306 740553 
Information Systems Ltd 


G.I.S. The Way forward in I.T. 


GIS is rapidly becoming the fastest growing sector of IT, forming the information hub of corporate IT strategies in both private 
and public companies. 


The UK is at the forefront of developments within GIS and continues to seek people with either experience of or aptitude for 
this exciting technology. Below are just SIX of the many opportunities available. 


Ingres Database Design 


£25,000 Cambridge 
If you have about two years database design experience using 
the Ingres RDBMS tool-set this market leading GIS systems 
house can offer a real career opportunity. Experience of 
graphically-based applications and UNIX is a 
recommendation. 


C++ Developer 
£25,000 Middlesex 
This small specialist software house offers a very experienced 
C++ applications developer the opportunity to mastermind their 
new generation of PC-based packages. To qualify you must 
have at least 5 years experience of PC applications 
development using relational database tools. 


G.I.S. Specialists 
Negotiable ; Southern Africa 
Several different positions ranging from Remote Sensing 
Specialists through Cartographer to G.I.S. 
Analyst/Programmers are offered by this recently privatised 
environmental agency. Experience of Arc/Info and/or ERDAS 
system under UNIX is preferred. 


To apply for one of these positions, 

or to learn more about G.I.S. contact 

ALAN CARNELL at Concurrent Appointments, 
the G.I.S. Recruitment Specialists. 


Applications Programmer 


£24,000 } S.W. London 
If you are a graduate in a numerate discipline and in the last 3 
years you have gained expert fluency in FORTRAN 77 on 
VAX/VMS systems, this market leader in geo-demographic 
applications wants to hear from you. The position offers client 
contact and exceptional variety. 


Pre-Sales Support 
£21,000 plus car Cambridge 
Are you an experienced IT professional working on either 
LOCAL GOVERNMENT or GAS/WATER INDUSTRY 
applications? If you prefer greater customer involvement and 
variety this leading GIS solutions provider offers several 
opportunities in pre-sales support. Training on UNIX is offered. 


Programmer/Analyst 
£25,000 London 
This market information provider uses GIS as a value-added 
tool. They offer a first move into GlS-related systems 
development to a graduate with 2-3 years experience of 
Ingres/Oracle/Sybase or similar RDBMS. Fluency in C and 
FORTRAN programming under VAX or UNIX essential. 


27 FIELD CLOSE 
HARPENDEN 
HERTS 

Tel: 0582 712976 
Fax: 0582 764858 


Concurrent 
Appointments 


Software Recruitment 


Are YOU looking for PC Systems Analysts, C 
Programmers, PC Support Analysts, Unix Gurus, 
SMW Development Engineers, Network Specialists, 
Object Oriented Systems Designers, Real Time 
Engineers, Database Developers, Application 
Support Engineers,Windows Programmers, CAD 
CAM Experts, Graphics Specialists.....and more? 


LOOK NO FURTHER THAN THESE PAGES. 
Call us on 081-994-6477 to find out more about 
this unique advertising medium. 

Of course they all come with their experience in 
ADA, PASCAL, ORACLE, C, C++, WINDOWS, 
CLIPPER, MOTIF, SQL, CAD-CAM, ASSEMBLER, 

LANs, WANs, dBase UNIX 


.EXE — We only provide the best! 


City £17k - £30k 
Professional programmer needed for Global Treasury Systems. Respon- 
sible for enhancing existing products and structuring new developments 
using many ‘C’ derivatives. Candidates should have solid ‘C’ programming 
skills with VMS and UNIX. Package includes usual banking benefits! 
Herts £15k - £30k 
International office software developer seeking software engineers with 
sound UNIX/‘C’ skills combined with some of the following: X-Windows, 
MS-Windows, GUI, Graphics, E-Mail, TCP/IP, Porting, Test, Integra- 
tion or Support. 

E. Anglia to £25k 
Major R&D development program requires at least 2:1 graduates and post 
graduates with experience in some of the following: ‘C’, UNIX, Real-Time, 
Neural Networks, C++, VOice Recognition, Speech Synthesis, OOD, 
DSP, OSI/X.25. 

Cambs to £20k 
Graduate software engineer sought with ‘C’ under UNIX or SunOS and 
X-Windows under Motif or OpenLook and Graphical applications devel- 
opment (eg CAD, GIS....) Any experience of C++, Voxel, Image Process- 
ing or OOD useful. 

Berks to £25k + profit share + car 
Software developer for networking and applications development. Must 
have following skills: OSI lower layers (transparent + network), OSI upper 
layers (seesion, presentation & applications - FTAM), ‘C’ and UNIX. Any 
of the following an added bonus: Event (Signal) driven and Finite state 
engine programming or Pascal. 


SOFTWARE PROFESSIONALS 


PROGRAMMER (WINDOWS 3.0) 


Buckinghamshire 
Negotiable Salary 


This very successful manufacturer of 
computer-based scientific instruments is part of a 
high-profile British group and a world-leader in its 
field. They require a Programmer who will liase 
closely with application specialists in the 
implementation of state-of-the art computer-based 
analytical products. To be relevant, candidates 
must have at least two years experience of writing 
Microsoft Windows applications in ‘C’. Ideal 
candidates will also have had a scientific 
background and an understanding of real-time 
controls together with assembly language 
programming skills. Self-reliance and an ability to 
work to tight deadlines are also important. 


Contact Lionel Eras at 

Human Resource Services (UK), 
58 Windmill Road, Hampton Hill, 
Middx., TW12 1QU 

Tel: 081 941-2686 (24 hrs) 

Fax: 081 941-1176 


Surrey to £20k 
Developing the next generation of object-oriented EIS involving such 
issues as Open Systems, Multi-media and GUI, you should have strong 
‘C'/UNIX skills combined with some of the following: X-Windows, MS-Win- 
dows, SQL databases, 4GL’s and Graphics. 

City £17k - £26k 
Numerate graduate with 2 or more years work experience required with 
following skills: OS/2 in token-ring environment, NETBIOS programming, 
LAN Server, P.M. and ‘C’. Following skills would be advantageous: SQL, 
UNIX, Workstation User Interface, Transaction Processing or knowl- 
edge of Foreign Exchange or Money Markets. 

Wilts to £20k 
Renowned global developer of advanced digital systems is seeking a 
software engineer to work in a development/support role involved exten- 
sively with SUN and X-Windows administration with applications develop- 
ment using 4GL’s eg Oracle or Ingres. You will need experience of SUN, 
X-Windows preferably using UNIX and ‘C’ development tools. 
W.London £17k - £23k 
International consultancy and world leader in Marketing Information 
Systems is seeking an experienced programmer with 3 years + experience 
of Fortran preferably under VAX. Any of the following useful: Systems 
Analysis, ‘C’ or GIS. 

Middx £neg 
British leader in the development of security and control systems is actively 
recruiting software engineers for exciting future product developments. 
You should have ‘C’, UNIX and GUI experience. 


For further information about these and MANY other opportunities telephone: 


071-371 8496 


or write to; ACUMEN SEARCH & SELECTION INTERNATIONAL 


EBC House, 1a Ranelagh Gardens, London SW6 3PA 


SEARCH & S 
INTERN 


Fax: 071-371 8502 Evenings Tel: 081-780 0637 


© 
TIMES 


COMPUTER GROUP 
SPECIALIST IT RECRUITMENT CONSULTANTS 


@ UNIX 


@ SUN 


Our Client, an established and recognised dealership, are presently the largest Sun resellers in the UK. Due to expansion, they 
currently require four people to join a strong technical team. You should have the ability and personality to liaise with corporate 


customers at all levels. 


@ UNIX PROJECT MANAGER 
£20K + BENEFITS + CAR WEST LONDON 
The successful candidate will be required to provide pre and post sales 
support to a large customer base in London. Complete responsibility for 
projects from recommendations to sales team and clients to implemen- 
tation and support of SUN Microsystems Networks. He/she must be 
able to work without supervision in a high pressure environment. 

%* Knowledge of SUN Microsystems current product range and 

SunOS versions. 
% Field service and Hotline support experience. 
% Degree of equivalent qualifications. 
Ref: BD 


@ HOTLINE SUPPORT 
£16 - £18K + benefits WEST LONDON 
The successful candidate will be required to provide post sales support 
to a large customer base in the City of London. Complete responsibility 
for responding to and escalating software calls from contract clients. 
He/she must be able to work without supervision in a high pressure 
environment. 
Knowledge of either UNIX or Sun Microsystems current product range 
and SunOS versions knowledge. 
Field service and hotline support experience. 
Excellent customer service skills. 

Ref: BD 


@ TECHNICAL SUPPORT CONSULTANT 
£25K + B.B’s CITY 
Our client a major financial institution current require a consultant with a 
broad base of hardware and software skills. 
Knowledge of workstations running UNIX (pref. Sun) and PS/2’s running 
AIX will be essential to be a success in this position. 
Experience in a similar environment will be an advantage as well as a 
high level of educational achievement. 

Ref: TS 


@ HARDWARE TECHNICAL SUPPORT ENGINEER 

£18K + CAR BRISTOL 
This leading West Country re-seller now needs a highly experienced 
engineer to provide support to their field service engineers. 

Your daily duties will be evaluating new products, liaising with suppliers, 
creating technical documentation, training engineers, troubleshooting 
and hardware support. 

Knowledge of PC's and mini’s, LAN's WAN's and UNIX will be rquired in 
this demanding role as will a high level of education and the ability to 
maintain control under pressure. 


@ IMMEDIATE CONTRACT 


Ref: TS 


@ FIELD SERVICE ENGINEER 
£15K - £18K + BENEFITS CENTRAL LONDON 
The successful candidate will be required to provide hardware sales 
support of Sun Microsystems workstations to a large customer base in 
the City of London. Reporting to the field service manager he/she must 
be able to work without supervision in a high pressure environment. Full 
training on the product range will be given, however, applicants with UNIX 
or Mini computer experience would be preferred. 
%* Knowledge of either UNIX or Sun Microsystems current product 
range and SunOS versions knowledge. 
Field service and hotline support experience. 
Excellent customer service skills, 
2 years experience in high pressure/financial support environ- 
ment would be ideal. Ref: BD 


@ UNIX APPLICATIONS SUPPORT 

£16 - £20K + BENEFITS WEST LONDON 
You will be required to provide pre and post sales support on a small 
portfolio of software applications on Sun Microsystems platform, He/she 
must be able to work without supervision in a high pressure environment. 
Packages: Lotus, Framemaker, Island Write Paint and Draw, 
dBASE, WordPerfect, Interleaf, FoxBase and Uniplex. 

+ The successful candidate will have knowledge of either UNIX or 
Sun Microsystems current product range and SunOS versions 
knowledge. 

2% Field service and telephone hotline support experience. 

%* Excellent customer service skills. R 


@ CONSULTANT 

£18-25K + CAR + BENEFITS NORTH LONDON 
This major dealer has an urgent requirement for UNIX and LAN special- 
ists to provide consultancy to major corporate clients. 

Prerequisites are strong UNIX OS/2/NOVELL. Tapestry, Token Ring 
background with good communication skills, 

Candidates will probably be aged 25-40 and be able todemonstrate good 
management skills and a commercial acumen. 

In return for these skills, a lucrative bonus scheme is offered with He 
term career progression. Ref: BD 


@ UNIX TECHNICAL SUPPORT 
£16-£22K + CAR 


WEST LONDON 
This prestigious VAR is now urgently seeking a consultant to do pre and 
post sales technical support. 

You will have experience of doing hotline support and troubleshooting 
both hardware and software problems. 

Combined with at least 3 years in UNIX support a sound knowledge of 


LAN’s - preferably in NOVELL. Ref: TSI 


Commissioning engineer required for rapidly expanding financial house in City. With UNIX and Sun Workstation experience. 


SENIOR ENGINEER 


With UNIX and Sun Workstation experience plus a degree of project management. All candidates must be well presented with a strong understanding 


CALL NOW! 
For these requirements call John Young 071 258 1878 
PERMANENT & CONTRACT EMPLOYMENT 


THIS IS JUST A SMALL SELECTION OF THE VACANCIES ON OUR FILES. IF YOU SEE YOURSELF IN A DEMANDING, VIBRANT, 
FAST MOVING CAREER AND HAVE THE DETERMINATION TO SUCCEED, THEN CALL JOHN YOUNG AT 


95 YORK STREET, LONDON W1H 1DU, TEL 071 258 1878, FAX 071 724 5617 


of client liaison. 


Ref: CD 
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STOB - The Best Things in Life 


Verity has borrowed a modem, and has been hunting among 
the bulletin boards for the best in freeware and shareware. 


yaketyyak 

Unix users will need no introduction to 
yacc - ‘yet another compiler compiler’ - that 
versatile utility without which many hours 
wouldn't be spent trying to get it going on 
anything other than the noddy example in the 
manual. yaketyyak is a public domain 
version, uploaded by famous programmer Er- 
nest Dubbing, who has had an Atari ST in his 
bedroom since 1986. Unlike realyacc, which, 
in the honeyed words of the AT&T manual, 
‘converts a context-free grammar into a set of 
tables fora simple automaton which executes 
an LR(1) parsing algorithm’, on my machine 
yaketyyak prints the message 
World (c) Ernest Du 
and then unfortunately crashes the system. 
However, it is provided with the full C source 
code, which unfortunately (again) doesn’t 
compile. Documentation - which consists of 
the single line ‘/* World (c) Ernest 
Dubbing */’ in one of the header files - is 
a touch on the skimpy side. You'll find 
yaketyyak in the opinion- 
ated/bores conference on TWIX. 
WindyWord 4 

Many of you will already be fans of the 
brilliant WindyWord windowing word pro- 
cessor; but did you know that you can try out 
V4.0 of this program absolutely free? Windys- 
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oft Inc Ltd PLC has placed a public domain 
version of the software on its own bulletin 
board (phone 0898 123 4567; calls charged at 
45p a minute off-peak, set your modem to 70 
baud), simply download the 2.5 MB file to 
your own computer and off you go! The pro- 
gram is exactly the same as the commercial 
version, except the facilities to load and save 
files have been disabled, as has the ability to 
print. Upgrade to the real thing for just £299! 
NBG C++ 
NBG is a campaigning organisation which 
believes that it is immoral to charge money for 
software, and that everybody should be is- 
sued free bacon-flavoured crisps on Thurs- 
days, Note its amusing recursive acronymic 
name: NBG’s Bog-all Good. Its implementa- 
tion of C++ is very thorough, but a little non- 
standard in some of the detail. For example 
the code fragment 
int a = 4; 
cout << "a =" << 4; 
prints out ‘a = 4’ when compiled with Bor- 
land or Zortech C++, and ‘a = 4 Free 
bacon-flavoured crisps on 
Thursdays’ when compiled with NBG 
C++. NBG is represented on the ANSI C++ 
committee, and hopes to get its C++ exten- 
sions incorporated into the Standard. I found 
NBG C++ inthe verbose/bigots area of 


PRIX. It comes complete with C source, which 
does not compile. 
Smalltalk 

No, not the famous object-oriented lan- 
guage/environment of that name, buta point- 
less TSR utility for use with text editors and 
word processors. Press the hotkey combina- 
tion, and Smalltalk stuffs the keyboard with a 
random Essex-girl remark selected from its 
database, for example, ‘She doesn’t look good 
in green, but then she’s a Capricorn’ or ‘the 
shopping in Basildon is so sophisticated innit’. 
The ZIP is complete with assembly source 
which, to my astonishment, didassemble. How- 
ever, the resulting executable tumed out not to 
be Smalltalk, but a buggy utility for removing the 
comment lines from early Microsoft BASIC pro- 
grams. I found Smalltalk in the nazi/sex- 
pervert s area on CompuSuck. It comes free 
with a virus which wiped out my hard disk. 

For the benefit of those of you without 
modems, I have collected all the above pro- 
grams, together with some other crummy 
software, onto a floppy disk. I am flogging 
copies at 15 squids a shot. CWO. Cheques 
payable to Verity Stob Money For Old Rope 
Ltd. In the words of Eric Idle, ‘Some of us 
have got to live, you know.’ 


EXE) 


S'WARE DEVELOPMENT MANAGER - S.Berks £Neg 


Small expanding company with BS5750 developing a technical solution in C in a PC 
environment. You will have a C development background, be an excellent technical and man 
manager with ambition to reach the very top. If you are a high flyer with board level 
aspirations, call now. 


INGRES PROGRAMMER Cambs to £20k 


Established company with excellent name in GIS systems require good INGRES programmer 
to develop s'ware which will interface to their graphical product. Interface expertise already 
in-house, new project, good prospects. 


S'WARE DEV' & SUPPORT ENGINEER Cambs to £20k 


Developers with 2 yrs post graduate C exp' preferably with UNIX, with large scale programs 
with user interaction. You will have X11 & OSF/MOTIF. Should be able to spend some time 
abroad, French,German or Japanese would be useful. Support staff will have 2 yrs UNIX/ 
applications support, and should enjoy pre-sales, training & international travel. 


APPLICATION S'WARE ENGINEERS _ S.Herts £16 - 22k 


Founded fifteen years ago, our client is a market leader in with their innovative product, a 
multi-user graphics tool running on Silicon Graphics, Apollo and IBM RISC/6000 
workstations. It uses all he latest techniques in colour imaging & giving near real-time walk 
throughs. Further development has generated the requirement for additional software 
development engineers from graduate level to senior developers. 


Candidates will be very capable C programmers, ideally will have solid experience of the 
UNIX operating system,systems, but practical exposure to other relevant operating systems 
will be considered. Candidates should be self sufficiént individuals who can function with 
little supervision, and yet can enjoy being a small-team player. Working from a product 
requirement, you will be required to produce a detailed specification, design, develop and test 
your own software. Major re-engineering is underway, leading to modularisation, and the 
gateway to new products and future development in C++. Object orientated experience is of 
great interest, and a working knowledge of Fortran would be an added bonus. 


For further information contact our Consultant Alan Hewson. 
Agency applications should be directed to Questor if they wish to be considered. 


QUESTOR Computer Personnel 


Regal House Tel: 0462 438373 
55 Bancroft Fax: 0462 421272 
Hitchin 
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INTRODUCING 
THE ALL ROUND ‘ 


BORLAND C++® 


Now there’s a vastly superior way to 
write Windows® applications. Borland 
C++. The only complete C and C++ 
programming environment for 
building DOS and Windows appli- 
cations. Borland C++ comes with a 
complete set of tools including a 
Windows debugger, resource editor 
and compiler, and WINDOWS.H. So 
you don’t even need the Microsoft® 
Software Development Kit (SDK). 


Now with Application 
Frameworks! 


The advanced features of Borland C++ 
are now available with NEW Application 
Frameworks. Comprising two object libraries 
(ObjectWindows™ for Windows 3.0 and Turbo 
Vision™ for DOS), Application Frameworks 
provide you with a generic user interface that 
allows you to create Windows and DOS appli- 
cations with speed and ease. 

Borland C++ is priced at £299.95; vat 
or with Application Frameworks for only 
£399.95;vaT 

For more information or upgrade details call 
Borland FREE on 0800 378880, or complete and 
return the FREEPOST coupon to us today. 


CIRCLE NO. 328 


BORLAND 
SOFTWARE 
KNOW HOW 


Borland International (UK) Ltd. 
8 Pavilions, Ruscombe Business Park, Twyford, 
Berkshire RG10 9NN Telephone 0734 320022 


Copyright © 1991 Borland International Inc. 


PROFESSIONAL C AND C++ COMPILER & TOOLS 
FOR CREATING DOS AND WINDOWS APPLICATIONS, 


/e 
BORLAND’ C+ 


BORLAND 


Co 


Borland C++ features 


@ Windows support including MDI, DLL and DDE 
@ ANSI C and AT&T® 2.0 C++ Turbo Drive Compilers 
and Programmers Platform running in protected mode 
@ Pre-compiled headers, increasing re-compilation 
speed by factors m@ Turbo Debugger for DOS and 
Windows @ Whitewater Resource Toolkit m™ Turbo 
Profiler and Assembler 


From the makers of Turbo C++®, Turbo Pascal?®, 
Turbo Pascal® for Windows, Paradox? 
Quattro® Pro, ObjectVision® and Sidekick.® 


Please send me the FREE Borland C++ 2.0 
Information Package. 


NAME 


COMPANY 


POSTCODE TEL. 
OlIcurrently use a Borland language product. 


Please return to: Borland C++ 2.0, Borland International 


(U.K.) Ltd, Freepost, RG1 571, Twyford, Berkshire RG10 8BR. _ 
Pi oe eS eee RS a le XENI 


} 
ADDRESS 


